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Eclipse  Hunting  in  Brazil's  Ranch  land 

Bv  R  Bakkovvs  Col.TIJN 


With  ittusiraliun*  by  Surf  Phutot/mpltrrs  KirharJ  It.  Sutcurt  and  Guy  H\ StaHintj 


HIGH  on  a  rolling  Brmtlinn  plateau,  nti 
May  2DP  W7,  v.e  kept  a  ilat*  with 
the'vasi,  black,  fiii  iug  shaduw  of  the 

moon, 

On  schedule  to  the  split  wcond,  I  he  shadow 
came  speeding  ;il  2,000  miles  nn  hour  across 
pttf  camp  site  in  the  semi-jungle,  ami  after 
more  than  :\  >ear  of  preparation  and  x  flight 
af  6,500  rtJki  wt-  were  there  to  meet  it 

Vrom    within    the   shadow'*   cuh!  half- 
twilight  w*  saw  Nature's  must  dnunatie  and 
i\vr>in.-pirinp  spectacle — a  total  eclipse  uf  the 
sun.* 

Our  Army  Air  Fonuss-Natiottal  I  jeoQraphti: 
Society  Expedition  did  not  travel  so  far 
merely  to  see  a  sublime  celestial  show.  We 
made-  the  trip  grasp  a  ran*  and  fleeiine 
nppurl  unity,  only  22 i  jtconda  lonji,  to  hum 
something  more  about  that  greal  hut  star, 
uur  sunr  ;iruuiiil  which  our  curih  circles  year 
after  year  and  on  which  we  depend  for  life 
hAelf. 

That  is  the  real  drama  of  an  eclfpw — man, 
riding  thrmiph  spfl^e  on  his  tiny  planet, 
snatching  DM  morr  chance  to  >£Ct  a  quick 
IiKvk  at  secrets  hidden  fmrn  him  at  all  niher 
times,  secret*  not  nnly  of  the  great  star  lu 
which  hi*  late  is  forever  tied,  but  of  other 
Stan  ri^-nibling  the  gin.  and  secrets  a*  well 
r if  the  vast  movers  far  beyond  h\s  ken. 

Nc«  t  .if«  (wime«  to  lioctouvn 

V.\k  iliut;  rumors  already  hail  l*e#un  to 
>pread  in  the  sleepy  little  Itruaflian  tnwn  of 
Bocaiuva,  nestling  In  the  green  hilU  of  Mlnas 
Ueinb  Slate,  400  miles  north  of  Rio  tie 
Janeiro,  hack  in  Aiijmm,  <  m4o,  many  m«»nlh* 
before  that  great  day  of  May  -'0. 

An  advance  party  oi"  scientists,  khaki- 


imifomird  iiftker?  of  the  V.  S.  \rmy  Mr 
Farces,  and  ufiftrials  of  your  Sociely  had  ap- 
peared suddenly  one  ttey  In  this  tmt-of-thu-way 
corner  of  the  world.  Exploring  the  country- 
side  far  out  fntci  the  tangled  hii.-h  that  covers 
ihe  region  nnanriaVHiut.  their  Ihim  ling  jeep*  hori 
startler]  the  oxcarts  awl  pack  trains  pUldbig 
ahmK  the  rough,  dti*ty  roads  (page  2K71. 

AlvMci  ious  observations  hud  been  made  by 
the  visitors  and  there  had  hern  talk  that  the 
Mia  was  to  be  bloicrd  out. 

Later  the  AAF  officers  had  returnetl  ami 
en  Rag  nl  men  to  clear  tk  lar«c  area  on  a  hilltop 
at  a  remote  spot  out  in  the  scrub  fores*,  and 
to  carve  a  long  new  airplane  landing  strip  in 
Ihe  red  earth  at  the  nlge  oi  liocauiva  itself, 
where  lame  uirpl  lines  previously  had  bpen 
alum -a  a  curiosity  (page  2901. 

Anil  meanwhile,  out  in  the  rrnpty  depths 
of  Sfwcc,  the  hisrrrn,  lifeless  numn  was  slowly 
moving  toward  a  pouil  where,  many  month* 
later,  it  would  come  between  the  earth  ami 
the  sun  and  draw  the  end  of  its  long,  trailing, 
prttrLUike  shadow  across-  South  America,  the 
Atlantic  Ocean,  and  part  of  Africa  fttiap. 

paite  295). 
The  inevitable  coming  id  thai  shadow  was 

stirring  up  preparation**  all  over  the  world  to 
observe  the  eclipse  in  Kraxil.  In  ilie  I'nited 
States,  scientists  of  six  different  iit-siiiutifins 

•bee,  in  the  Natwxm.  tittKTtu-mc  Mwwi^i 
"\atutc'»  Moit  Dramatic  Spectacle."  S  A. 
Mitchell,  ant!  '  Erltpw  Ailrcntujci  «n  a  Mtfl  Iplr." 
Uy  CapL  }*  F  Efrllwt*  Iwtfc  an  Scptrmbcr.  WS?  \ 
■  fJb«n-tna  i  Tut«1  K,\\\nr-  nt  the  Sun,"  by  Paul  A. 
MtNany    November.  "Ph«tusm|iti|tia  this 

EcafHC  of  EiMiO  ihfr  -Hr."  by  Coy!   Albert  W. 

StcVYiu.  NoAianbtfe.  MS}':  und-  by  IrvtnF  C  Ganrfiei, 
-nbwnimr  an  id  Vjjlic  Kli^ia."  F*tifuu/jr, 

and  "Ciuhwh  of  Cuititit  l*lonAn  June,  VMS- 
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During  Totality  Imrrun>en«  Ant  KtclicJ  .Viiainsl  I.ujht  on  die  llorixon 

THU  pinuir  ^ivta  an  ifnjiftvtiun  i\t  Ciralrr  darknna  Ihan  dduitliv  prrvEulr<J  UcCQUkc  iht>  photO) 
limed  life  exp©7ar*  lu  tiilth  the  lifihr  In  ilir  tfetiivr  jmj  *j1hc>urUt  the  uismnncuit.  acjinsl  lt_  A  Uimc!  of 
hdii  cilrnilnt  oMUJKl  ilir  ttotfr»ti  Winn:  thr  tun  wu*  shuunf.  nuUitlr  lhr  rnimn'i  Umcfow,  which  envelaptij 
ihr  fjm|'  ((up!  i  (ft > 


under  I  be  auspices  of  your  Society  were  I  mild- 
ing  complicated  instrument*,  testine  cameras, 
ami  making  pmi«r  cah  uhitinns  in  ibrir  note- 
books. 

From  Army  h»  nidcniarter*  orders  were  going 
DUt  to  assemble  walcr*purlncatlon  equipment, 
medical  supplies,  electric  pern rmirs.  ration*, 
tints,  routines,  MuhkrLv  Weather-nhsfrvalinn 
apparatus,  radio*,  and  PDT  spray  bombs. 

Officers  and  sergeants  of  the  Air  and  I  ■round 
Forcer  who  had  seen  service  im  the  liifhiiiig 
front*  of  China,  India.  North  Africa.  Kumjic. 
awl  the  Pacific  Islands  wens  gettitiR  travel 
orders  a^aln — tin*  time  for  Urarit. 

Thus  preparations  w«vt  forward  at  increas- 
ing tempo  rn  keep  our  dale  with  that  shadow, 
ttltich  astronomers  knew  for  a  certain  l  v  would 
one  day  come  racing  across  that  very,  clearing 
I  hat  was  being  carved  out  on  the  hilllojj 
beyond  Bocaiuva. 

Leii  Uy  in  Lyman  j,  Hriuc.--.  rhairman  oi 
your  Society's  Research  t'ommitlee.  In  scien- 
tists., 55  officers  and  noncommissioned  officers 
nf  the  Army  Air  and  Ground  Force?,  and  five 
mrrnhrrs  of  the  National  Orographic  ^ t.i fT 
took  part  in  nur  expedition. 

Thanks  to  the  enthusiastic  cooperation  of 
Gen.  Cart  Spa;it7,  commanding  general  of 


I  he  AAF,  it  was  the  first  I  arm?  eclipse  expedi- 
tion ever  to  lie  completely  airlwroe.  All 
personnel,  and  7>  ton*  of  supplies  anil  ap- 
paratus werr  Transported  iiy  aircraft  ejf  the 
AAF's  Air  Trm^port  (  omjuattd  from  ihe 
L'niieiJ  Suite*  to  within  n  few  miles  of  the 
expedition  camp,  saving  iinali  td.il ifc  lime  and 
making  transpnrlaunn  infinitely  easier; 

General  Span  I/,  further  arranged  for  the 
AAK  lu  operate  our  camp.  make  weather  ob- 
servations* and  supply  rations  and  pure  w;iter. 
The  AAF  also  banditti  numerous  details  of 
arrangements  in  Bnuul,  ih  rough  Brig.  Gen. 
Gordon  I'.  Savillc.  Chief  of  the  Vic  Section 
nf  the  Joint  Briml-t'jiiied  Slates  Military 
t  i.mi  iik-lnn. 

Keeping  a  Dute  ivieh  n  Sliudinv 

Keepiflg  nur  dale  with  the  moon  ?  shadow, 
we  carried  out  one  <<f  I  he  most  complete  pro- 
grams of  observations  uf  a  total  eclip«e  «*f  the 
mui  tjwr  undertaken.  Our  scientists,  working 
feverishly  through  precious  minuter  made 
hundreds  of  photOfT^iphs  and  other  obsen^a- 
lionM.  Vrnm  these  will  come  information 
otitaitiahle  in  no  otlier  way  roncerninK  iluit 
nil-important  Kiver  of  life,  the  sun — how  it 
affects  the  earth  tin  which  we  live,  how  it 
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Transported  <»«,   Air  from  Rjn,  a  \\  uicr-iank  Trwikr  U  I -nlmuleil  nt  Buwttu' 11 

Two  at  thrw  lrall#r»  anil  -cvlc  Jnrjis  u-ar  jtinunc  pfcctm  uf  ht-«vy  r*jui|im«u  flnwo  lo  within  *  lew  mfl« 
of  l>K  camp  The  intUcrs.  Km!  Us  Ihr  Brazilian  Air  Fatal.  tuiukd  water  liom  ;i  slfnuii,  Thr  (rUat  It  ont  oi 
acvrral  C--tr*  ol  I  lip  An  fuiupoir  CtitujiuJicl.  which  urtutl  t^cn  mid  OMUt|,»rn^nL, 


ftruziliun  Fnck-rruin  Driven  rJiiu*c  lo  {Soak  Lunch  oe&r  ihc  Expedition'*  Camp 

ftokcfe  pifeil  Ix'luoil  thtm  fcftvr  Iic*ti  unln.ufcn  Iran  their  mulct  Tiw  rural  iimaMxd  oi  codec  «n<l 
rhr,  u»r*f^  find  tauu  plcpaicd  in  Ibc  put  fcuiiK  WW  ifctt  fire.  Pack  trains  outy  ftoodi  tu  no  J  r»»m  tin  urmiler 
town*  In  Ihi*  toftitMntiinJy  uiuK'M'lujini  rfsltm  ni  Knutl,  wlwte  |i*vt*l  liiuhwaya  uiul  lauromia  .nc  few. 
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With  Thi*  Mitxc  of  Amv.ir-.uus   f  1il->   IVnhcd  SBO  Miles  Aloft  into  the  I->tm*pU-ru 

EUdlO  s^fcuft  vni  up  ii>  Kin  rarilo  Tt-fle<<iTur  region  hi^h  a,\ww  Oic  earth,  echwd  tuck  am!  revested  wTm 
ti»pp-nrd  there  More  ami  ituruu  ibe  «JI|w.  Jinan  WmClff  (rtehn  Fianklin  Krai  ol  the  .\atk>rut  femaa) 
"i  Sundant*  tamed  out  ttw-  projoJ,  which  wili  supply  uw  innimiallon  awlul  la  turn;  <IJhU«it  rarlia  mm- 
muTuVatiiiti.    M.ivk  oirncras  Utntrr)  rem  Ml  <  I  r>-l  liming  rail*  echoes  on  film  (pa«ir  31 0>. 


rule*  some  pluses  of  our  daily  lives,  and  othr-r 
luimrk-dip  which  will  reach  deep  lino  tin- 
heart  of  the  alum  and  far  mil  in  in  ihe  mys» 
tenons  ili-t.ml  reaches  of  the  great  universe 

As  vre  strapped  on  our  parachute  harnesses 
nn  Apfil  I  ant!  dim  lire)  rafowtrd  a  huge  fuur- 
engined  C%54  of  die  Air  Traniipart  Command, 
we  already  were  talking  about  the  weather — 
not  thai  day's  weathttn  but  thr  weather  W 
ciimc  on  May  20  at  our  dentinal  iiut  in  Brazil 

For  every  eclipse  experfitinn  is  n  gamble  on 
weather,  a  gamble  in  which  thousands  of 
dnHnrs,  mnmhs  nf  preparation,  and  week*  of 
travel  are  Malted  Oil  the  chance  that  tlu-  >li> 
will  be  clear  over  the  observation  potnl  ut 
eclipse  tint*-. 

An  Aslrunomur  Xiwdt  Luck 

A  Total  eclit^of  the  sun  occurs  somewhere 
on  earth  about  even.'  year  and  u  half,  hue 
much  less  often  dues  one  lake  place  in  a 


location  accessible  enough  and  of  a  duration 
long  enough  to  make  it  worth  observing.  Xo 
total  exJipse  can  last  much  more  than  seven 
minutes,  and  most  nf  them  art  much  shorter, 
so  thut  even  with  the  l>rsl  jxisMble  luck  on 
astronomer  can  hardly  hope  lu  have  a5  much 
a-  an  limit  t»J  t  tlaJ  limr  i"V  i»hwr\ii)fi  <riip-*-- 
in  his  entire  life.  Nu  u  under,  then.  thai  thr 
scientists  inked  n  little  hollntvly  about  Matting 
on  April  Fools  I  Jay, 

Flyfng  southward,  wr  gained  3  vivid  Era- 
png&inn  of  the  far-lluoR,  tsme-te.le>icw»piim 
o]K<ration5  of  the  great  Air  Transport  Om- 
mand.  and  realized  anew  how  today'*  air  age 
has  shrunk  the  globe.  The  big  C-54s  that 
tarried  various  sectiurw  of  our  party  could 
HLuLt'  the  o.SOu mile  trip  from  \Vashirartoa  to 
Rio  de  Janeiro  in  only  three  days! 

Our  course  wnjih  followed  the  chain  of 
great  airba*e>  built  during  World  War  II  for 
the  plane*  lhat  flew  by  the-  thnuaaml?  dawn  t»» 
the  territory  nf  our  Wat  jilly   BnuiJ,  and 
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;so 


Kdipse  Qtiup  "Pumcc-rs"  Needed  &  Roof  over  Their  Fire  In  Keep  Off  ihe  Rnin 

I  hive  MiUlicr  nu-mhro  <>r  iho  etimlitiun"*  wlraccc  nam-  vmA  u  fni'^l  mrnJWits  under,  diukuhkv 

Pnmfjui  tfan  i|l  the  lainUntf  sliip  anil  mnrn  mmp  wh>  Iwrun  ilurinx  mitt}   Knwn  itnibn-  supervisUn 

of  military  |a*rhuniK>l  who  joriwetl  auay  weeks  frc!o;c  the  wiuituji  primp, 


thence  across  the  Atlantic  la  the  African, 
Indian,  uml  t'hrnesc  fronts. 

WraC  we  were  gazing  down  from  above 
scattered  clouds  at  ihe  Vast,  swampy,  ju»p>- 
dad  delta  of  the  mighty  muddy  Amnwn  far 
below,  our  navigator  carae  aft  to  remind  U5 
iliax  wc  would  £tOB  the  Equator  in  a  few 
milium.  The  IVUfwog*  aboard,  who  never 
had  crossed  ihe  Line  before,  Ljre.an  To  fidget 
uneasily  in  their  scab,  while  hnuwi n>;  grins 
apjieared  on  ihe  races  uf  I  he  initialed  old- 
Klnters. 

Suddenly  the  pilot  waggled  his  wings  as  a 
statu  that  we  had  crossed  from  ihi*  Northern 
Henifephere  into  Ihe  Snurheni.  In  the  eviir- 
menl  Nobody  hippem-d  In  wr  Jupiici  Rc\ 
come  atxmn.l.  bm  there  ht  wa*.  complete  with 
rope-yarn  beard,  crown*  and  flying  jacket, 
t  Jupiter  initiates  those  who  cross  the  Equator 
in  tlve  air,  just  as  Nepmnc  handles  it  on  board 

m) 

One  by  one  the  sheepish  J'ulliwog*  were 


herded  back  to  the  rear  uf  ihe  en  bin,  where 
they  knell  before  thr  Ruler  uf  Wind*  anrl 
Weather  lo  receive  initiation  into  Jupiter's 
Krnpyrean  Rc.ilm  Rising,  they  received  a 
smart  wallop  on  an  appropriate  portion  of 
ihrir  anatomy,  for  flyers  do  ncjt  tolluw  the 
shipboard  ritual  of  ducking  in  a  lank. 

Owr  Rio's  Famed  liurbor 

Ijitc  Ihe  neat  day  M  were  circling  for  a 
l.i tiding  over  Rio  dc  Janeiro's  incomparably 
beautiful  rMnmlzkin-rimmed  harbor. 

Hrazibaa  Army  bugle?-  from  a  fnrt  nn  a 
near-by  poink  Hounding  shrilly  through  [he 

pounding  of  the  surf  on  world-renowned 
< 'ii|i;u.ikttM  Reach,  woke  us  in  «ur  ocean- 
front  hotel  early  next  morning- 
Soon  we  were  flying  again,  this  lime  in  an 
AAF  1**47  lUM-ejit»inrd  plane,  uviir  the  lolly, 
rocky  crags  of  the  7.000-fcxU  mountain  ranpe 
thai  lies  between  Kb  and  Bocaiuva,  400  mCes 
tu  Ibe  north. 
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BUMftl*C         tOTAUTT       HOOH  IUNUT 

Hew  Sun'*  IFwai  Dropped  During  Eclir>*c 

Tin-  Mad;  line  vhnwa  ihr  hriH  tUrciiu!  Iruni  jcni 
ai  b.so  4.m .  inui^jiiu  uiml  tin-  i-ilipv  becyn  at 
v.;  then  lailinx  nil  u  the  mm>o  bntum  lo  covrr  Ihr 
nra,  ilr-.pp.nir  to  *pr«  d*irm*  liiUdilv  from  «:Ji  to 
am.  Jt  imrra-r-  ji^in  *t  t(n  Dtinm  nunc*  nfi 
bum  ihe  ran.  rmwtV*  in  hieh  |nMnt  ai  noon,  unil 

ili'trriiEi  to  /orw  a(  anvl  thai  ttju  measured  to 
l't  1-vrtan  J  MricR*  nmL  AAF  vnulhrr  otmrrvrrt  in 
SiriiWh  1  humid  mil*.  (Joe  lurfc  unit  ii  ihr  i[Ua&titY 
<il  heat  rrt|iilrr«!  io  rnlMj  Iftc  Irapmlure  ui  anr  piund 

Ol  WNlCT  BOr  ill  JHC   V.ili  wwhujt. 

Less  than  three  knurs  later  wo  had  kinder! 
fit  Ibc  airfield  specially  built  for  The  experii- 
iKin1*  planes  and  were-  Ixiimciii^  in  jeeps  nver 
the  14  mili«  of  country  nod  Otit  to  ramp, 
j.waHowinz  getteroUA  quantities  of  ml,  dry- 
season  du«L 

This  ma/|(  originally  a  rough,  narrow  truck 
UimuHh  the  bu.sh,  wa.v  widenrd  and  graded, 
and  its  primitive  wooden  bridge* -tfmqrthened 
»  thai  it  could  be  negotiated  by  the  Army 
trucks  thai  irnimpurtrd  uur  nientifii  instru- 
ments, equipment,  and  food  supplies  from  the 
landing  field  In  camp  fpage  ?o|  i. 

VruH-  Society's  Fund*  Build  Ban*  Cwup 

^  Incidentally,  the  entire  cost  of  tin-  airfield, 
improvement  of  the  read,  acid  riqtet  ruction 
of  ihe  camp,  as  well  as  the  purchase  of  frr*h 
food  usee!  in  Ihe  nies.*,  expenses  of  the  Kfen- 
Itrts,  unil  ronMructhtn  r,f  ibelr  apparatus,  u.u 
finamed  by  research  funds  of  your  Society. 

Botaiuvan*  wandered  why  csur  camp*  was 
placed  so  far  front  tuwn,  out  ut  *'K*trrmat" 
IB  they  called  ft.   The  reason  was  that  it  had 


lo  \h*  iWroVrl  nrar  as  po^flih-  in  (lie  renier 
line  of  Ihc  path  to  lip  followed  by  Tiie  twmn  * 
shadow.  Duration  of  the  eclipse*  u  longot  ii 
Ihe  center  Ucc,  and  our  scientists  wauled  ti» 
make  use  Of  every  possible  second  of  the  all- 
hio-short  period  of  totality. 

A  Cutlle  Randier  Aids  Science 
Use  of  the  land  wa.4  dnnaled  hy  it-  owner, 
Senhor  Joan  Antonio  de  SEuueira,  a  cattle 
rancher  w  hose  little  adobe  house  sat  head*  a 
stream  in  a  p-leawii  jthdr  al*mii  a  mile  down 
the  rnad.  A  frirndly  host,  he  vLiiled  lis  often, 
and  the  women  of  M*  family  were  kept  busy 
doing  our  washing. 

M  ihf  tamp  site,  rbe  advance  parte  .»f 
Army  pervthnel  and  Brazilian  workert,  slart- 
ing  Vtxfy  \M<Jfft  in  the  mud  and  diwumfort 
e»f  thr  rainy  season,  had  erecteii  three  dozen 
pyramidal  tents  in  neal  wv,*.  and  a  seoii- 
peroianent  buildmn  of  adobr  brick  witJi  a  u7« 
r.mf  lo  «-rvc  as  our  mess  hall  and  kiUlu-ti 

iPla  te  I  \  i 

Under  the  efEcient  direnion  of  Ceil.  Paul 
C.  Schauer.  project  officer  of  the  AAF  for 
the  cAiiedslion,  hi*,  able  aMbtant,  Maj.  Jerome 
Alexander,  and  our  hard-working  camp  ly.mi. 
mander,  Cipt.  Jalui  M.  Rice^  ihe  caaip.  run 
ni  iiandaid  Amiy  style,  became  a  Utile  lift  of 
home  a-t  ffown  in  ihe  midbL  of  tht?  far-off 
patch  t-f  Brazil, 

AlmtMt  ever>-|]iu^r  even  In  ihe  heavy 
[Hjrtahle  electric  generators  and  our  .wen 
Jeep*  had  been  flown  lo  Bocainva  h>  AAF 
tronsi>ort  (iliuies.  most  of  it  all  the  way  fnvni 
the  V.  Si  A.  foite  2£7). 

Only  ihe  Mr  sU-wheeletl  lnirk  and  three 
Ibchlrr  inicksi.  or  weapons  carrier?,  had  Imhth 
driven  under  ihelr  enrri  power  ftwn  Ri*>  as  fur 
M  Ihe  rorulilion  of  ihe  rooils  i^rmilicd.  then 
loaded  on  the  imrrour-gaiiKc  wcmmI- burning 
mlluray  thai  rua*  through  Bocaiuvfl. 

W'v  had  elei-irtc  refrigefa tor*  for  the  kilcheti, 
lent  by  the  Brrurilian  Air  Force,  electric  li«hls 
in  ihe  ieul>,  mess  halt,  and  camp  "aireeis/* 
ami  a  puhlic-uddress  system  that  made  ft 
oossdde  to  pa#e  anyone  in  ihe  broad  camp 
ami. 

Field  telephone?  linked  the  wraiher  Jenl, 
radio  tent,  scfcntific  lahoratov  lent,  and 
Iwadquarter5  id  The  Society's  pmjeci  officer, 
Mehin  iM.  Payne,  who  was  busy  from  thivm 
lo  bedrime  with  never-ending  ndim'iiistraiive 
detatb.  The  shnelA  on  our  Army  cots  wen' 
down  each  week  to  Rio  for  *3*hmR,  an  S0O- 
ndle  round  ni[i  lo  the  |aundr>-! 

Under  supervision  eif  t>ur  doclor,  Lt  V. 
Kamfre^.  tvater  from  a  near-hy  strrjio  was 
"Mereil  and  chlorinated  (I'late  XV!  i. 
JuM  before  siinrLse  each  murain«T  :\\  d  ;un., 
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Ben  Grower  ul  SUtl  l>c»i:rihc4  ■!■«=  ]•  clrpn-c  "IM.iv  h«,    Pl;tvr'  for  American  Mtteucrv 

hftjm  a  jjlalfunn  yvcHuulurifi  the  sdrntitii.  ins-Crummts  lie  views  iLc  cr»lua]  LtacWouL  oi  Our  mju  ihmuub 
•lipwud  film  rind  »md»  an  eycwltnts  acrmml  arrro*  <>  *00  milrv  Krocfawcn  tofUlfrit  *f*ru!  diort-wafffl  eijirip  rural 
by  which  the  pioxmn  h'u  mliijcJ  In  .Vcw  Yorfc.  ami  1m miJca*l  un  \hv  NBC  nbfcWOfffc  Four  fiiaailun  ruilio 
nrtwnrU  al**i  beunifca%1  fnito  1lir  rump 


Adjusting  InMnnTici»i»  to  Measure  Sun  Bru>|iiii?tt  and  Upper-air  Teinp«rulurt 

Dr.  O.  Hulbart  (left),  nl  Nnvul  Ktteurth  Labontary.  uUimilr*  un  i»uuiirmnirlt?r  with  whith  ht  vet*u1ei[ 
the  .imaunt  ui  llght-tnctvy  i-nnltrd  from  v-vinu*  parb  of  Uk  run">  mrLtcc  M  orli[m-  timr,  ftaljib  R.  Rfrrliardwii 
I  r&ictil  >■  his  ujuuuiu,  umhI  a  phiHoinrtrr  !o  raeiisiirc  sty  luighfiH1**  ifurinn  the  eclipse,  which  irHjimtly  gtevc  infcriifca- 
titui  a>n  llw  Icfcipcratutc  til  the  air  ul         hkjh  ullltudca  (jiapc*  3*W  ind  JlO), 
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our  IwithfT-lungcH  veteran  Amy  cook,  Sfil- 
Bill  Vauahaii,  banged  on  Ins  iron  sorijj  and 
shouted  in  stentnriaq  tones,  "ixt's  tfo!  L*t's 
gu!  A  h-a-p-|>-y  good  rmmrinK  in  you  all! 
Cnii-m-e  and  «-e-t  it!"  (Plate  XVI. I 

Sleepy,  tousled  iMm^f.^  emerged  protcst- 
insly  Irani  their  warm  blankets  and  lined  up 
Army  style  in  the  mess  Kill  for  "chow."  A 
typical  brrakftwt  was  fresh  p-apefruit,  pan- 
cake* anil  boron,  bread,  jam,  and  coffee. 

Hy  7  D.m.  everyone  was  a!  work.  Ft  urn 
i  he  Vsentists'  '-workshop' '  leal  came  the 
*ri  idy  "beep,  beep"  of  the  Naval  Observatory 
radio  time  signal  from  Washington,  with 
which  our  chronometers  were  checked  daily 
(page  406).  At  I  he.  same  time  could  be  heard 
the  bud  hiss  of  hydrogen  sas  bcln^  released 
from  a  steel  cylinder  t*»  inflate  one  »4  the 
weather  unit's  radiosonde  balloons,  sent  up 
four  time*  a  day  around  the  cluck. 

As  the  balhnsn  sonred  nff  Inlu  the  blue. 
Sou  11  disappearing  from  ±iy:h',.  llir  lil tic  nwlio 
hanging  beneath  it  sent  bark  a  continuous 
code  message  lelHnu  the  temperature,  pressure, 
humidity,  and  ft  bid  conditions  far  ;d<»fi. 

rou*tamly  in  llie  background,  day  and 
night,  was  the  uMastfttffl  hum  of  the  electric 
generators,  aJI  imj^orlunt  heartbeat  of  the 
camp,  supplying  power  for  ItyhU,  radio,  re- 
friMfftt  ^s,  and  scientific  inslnmie  ASfc 

As  work  went  forward,  the  wrenr  in  camp 
reminded  me  ol  the  arrival  ot  the,  circus  in 
town  buck  home.  Against  die  background 
of  colorful  flag*  ami  dark  green  tents,  truck* 
chugced  .rto\>  the  field,  pu>d  biifh  wilb  vari- 
colored boxes  and  (Kicking  case& 

('■ana;*  of  swarthy  R  null  Ian  worker-,  di- 
rected by  Army  nontijins  nod  MicntUi?,  up- 
loaded the  truck*,  raised  more  tents,  strung 
electric  wires.  hammered,  sawed,  and  mined 
concrete.  CumlxTMimt*  native  carte,  with 
huge  solid  wooden  wheels,  drawn  by  six  or 
right  patient,  plodding  iiKen,  hauled  lumber 

and  sand  (Hates  XT  I  und  XIII). 

Adding  to  the  circus  atmosphere,  Brazilian 

cowboy*  rift  en  rode  mtu  camp,  sporting  leather 
hats,  colorfully  dyed  sheepskin  saddle  blan- 
kets, and  hutfe  *pur*  someiima  strapped  on 
l«ue  feet.  Tame  green  parakeets  squawked  In 
their  cages. 

The  final  touch  was  furnished  by  our 
Urajuliau  visitors,  who  came  almost  every  day 
to  stare  curiously  at  the  unfamiliar  sights, 
peer  discreetly  under  tent  flaps,  and  &sk 
imestions. 

As  the  sun  climbed  higher,  shirts  came  off 
and  men  worked  stripped  Lu  the  wai.il  in  the 
tropic  heat.  In  the  cosmic-ray  lent.  I  he  Ueiger 
counter*  clicked  steadily  alone,  record  tag  the 
ju-.u'r  .  :  tiir  iu\  i-il'lr  r     ■  r  -.mini  d.o\n 


livlipsc  Followed  Thot  Unnic  Aerovi  Two 

i  4  mlincnt.i 

Hlad:  unc  ftbnor*  the  \ml\\  l«n<o«4  bv  ihe  orntnil 
ronr  ot  iim  uiinirT*  ^tuutnw  train  till  the  ct**t3  ot 
tllule  actoh  lo  East  Africa  Ob»rvcn  vriihxn  iM» 
fuich,  iipnoninultty  I0Q  auks  wide  miw  u  total 
*-f[Ip«c.  it  vu  partial.  w\ih  the  awmfi  partly  envrt- 
fn-jr  the  in  ovif  almp&i  all  uf  ScrUlll  Amcfti'fl.  ttw 
Sdutfi  Atlantic-  ar>il  \irwj.  The  altailonv  moved  frytn 

W4f*l  til  #^fcC 

coiwiaiitly  from  outer  space.  Every  two 
hour*,  day  and  niyht.  an  alarm  clock  rang  in 
reriunr]  Harvey  Taylor,  the  oLimsTW,  lo  read 
his  meters. 

Sound  of  llw?  S011^  fnmi  the  mess  hall  at 
11:15  called  the  rauip  t«^  midday  dinner  uf 
meat,  ve^rtables,  bread,  coffee  or  lemouui'Je. 
and  dessert  of  tanned  or  fresh  fruit,  pudding, 
i>r  hciroeautie  pie. 

Snakes  and  GJatil  Ant* 

Men  tiff  duty  played  hurs^h.ir-.  und  volley- 
ball or  explored  the  woods  by  way  of  the 
mnumeniliic  rattle  and  oxcart  tracks  that 
i:rifscm^iMi  tiw  region,  humini!  mck  crystals 
or  game.  Every  so  often  scmienne  killrd  a 
snake  near  the  edge  nf  the  clearing  or  M'^jMicd 
to  watch  the  long  pn>ccs*lr»ns  of  industrious 
^tant  tints  cxtavaling  underground  nests  and 
carrying  in  bits  of  leaves  for  funcL 

Ity  kite  afternoon  a  steady  parade  of  loweb 
bearing  figitrea  was  wending  its  way  toward 
the  outdoi»r  sbowim. 

CaLiip  Kclipse  had  oo  hot  water  except  in 
tin  kitchen,  but  everyone  became  harrieneil 
( more  or  less!  I  Lu  shaving,  liallunu.  and  even 
wushtuu  iloUies  In  cold  water, 

Soon  after  5  the  supper  pmjr  soiinrlcd  anil 
another  hot  meal  of  meal,  vegetables.  fruiU 
bread,  and  coffee  was  di^iatcbed,  t^ard  play- 
ers sat  down  around  ;i  mess  tab  It  coverexl 
with  a  blanket.  A*  the  sun  sank  behind  the 
western  hills,  the  air  almost  at  once  became 
cool  enough  fnr  tent  flaps  to  be  ndJcrJ  down 
and  sweaters  put  on. 

At  night,  the  temperature  often  drcpi>ed  to 
the  middle  SO's.  People  congregated  in  liltlr 
^roo|is  to  look  a£  the  stats  anil  point  out  the 
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AnnW*adi,r  Puvvlry  nnd    ltr0£(jian  Cwnurttl  Owlhu   W  ere  Amino*  Edirw  Day  Visitors 

j  V]C  •wniu'1  wnvy-  to  Ufwil  nti  and  Lhr  Rcnrrjj  hij.M  it  ifrV-otioh  <>i  riUtlnsulshed  Aotfinin 

fih.j  Hnuriun  paiisfa  v*g  mmV  UC  tnti  ln»m  Hiv  tit  Janetm  (9  wiiarss  Lb*  hjIbi  ItUirkoul.   Much  lUsiaUttict 
gvrn  La  rhe  rrpwfiiliMi  Wit  by  tbt  EmtaMj  a  ml  ft  Hrnrilbn  miiiUrv  amboriliH  (Flule  XI)- 


Southern  Cross  and  other  {onsttUauou?  of 

the  Southern  Hemisphere  not  visible  in  ihe 
n«n'ihcrn  skie*. 

"Now  hear  this/'  droned  a  voice  over  the 
public-address  system.  "The  nwie  lonLght 
will' he.  .  .  .  Thai  anal  i-nuli  of  home  was 
provided  through  courtesy  of  the  War  l>e- 
luriiuctit  Mullon  Picture  Service. 

S*hi  after  9  o'clock  most  nf  us  were  in 
lied,  hut  for  some  work  went  on  through  the 
uiuhl  hours. 

(hit  in  the  darkness  of  ihe  scientific  ob- 
servation area  a  liny  electric  moUtr  hummed 
quietly,  keeping  a  telescope  pointed  at  the 
Milky  Way  shining  brightly  in  u  brood  band 
m.Ti.155  ihe  sky  overhead. 

Father  Francis  J.  Hey  den,  S.  J.,  of  Ucorize- 
twn  College  Observatory,  stood  b}  patiently, 
now  jji.l  thro  i  Jukinn  a  swiuh  to  keep  his  h> 
slrunwnl  focused  accurately. 

He  wis  taking  advantage  of  our  presence  in 
the  Southern  Hemisphere  tu  moke  phuh»graph* 
wiih  iwo~hour  exposure;  of -vast  ;u;greK<itiuni 
nf  slurs  in  the  Milky  Way.  ul  inconceivable 
distances  from  Ihe  earth.  Hal/way  through 
ihe  night  he  awoke  his  ggppfttta  Father  Lau- 
rence r.  M.  Hii«h  S  J  .  to  relieve  him  at  Ids 
lonely  task. 

At  an  hour  past  niiilni^ln  ihe  soli  Iter?  on 


ihc  nUxht  shift  in  the  weather  tent  sent  another 
balloon  soaring  aloft  toward  the  stars  to  radio 
back  its  message  on  conditions  high  in  the 
^ky  Over  a  wood  fire,  in  :t  bti»  caldron,  isther 
weather  men  were  busy  boding  their  synthetic 
rubber  balloons  to  restore  the  *  stretch"  after 
long  storage. 

Long  before  dawn  the  cooks  anrj  their 
Itr.i/ili.irj  helpers  were  busy  in  the  kitchen 
nuNinK  pancake  batter  and  iTLikinij  Kalians 
o(  toffee  feir  another  breakfast. 

Food  jmJ  Supplies  liftman!  hi  by  Plane 

^  Not  nil  of  our  people  shared  the  r:rnnpara- 
rive  comfort  of  the  bifc  main  camp.  Twu 
of  the  Kfcuthtt*,  Jame>  Watts  and  Franklin 
Kraf  of  the  Xnlioiial  Bureau  of  Standards, 
and  half  a  dozen  officers  and  soldiers,  under 
command  of  Lu  Charles  Webb,  served  as 
a  small  but  essential  outpost  at  Ihe  landing 
field  near  Bocniuva  to  which  ;ill  our  food, 
mail,  and  supplfe*  were  trar^rted  by  plane 
fmm  Rii>. 

Their  tenls  and  the  open  shed  which  served 
a*  ciMnhmntion  kitchen,  mess  ball,  and  repair 
shop  for  planes  and  motor  Vehicles,  wrrt< 
baked  by  the  tropic  sun  nod  swept  by  cluuds 
of  dust  thai  lifew  off  the  field  whAitwr  a 
plane  landed  or  took  on.    For  a  lime  thev 
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Brazilian  Scientists  Cnlcuiuec  tlic  Camp'*  hvnct  Location 

Dr.  MKri'i  Hutrupricy  Jc  Multos  (right)  and  $tnlu>!  I.;. -.imlin  VUniu  RmlriiMirf.  wSih  twi>  awtanta* 
madr  uft«*iVAt£nrn  of  rtKJl  Imm  which  I  bet  vimputnJ  the  latitude  uiii  lonptutk  ol  a  coocn-tf  rmrkir  within 
a        '«!■  eJ  pcrivxl  atcuriicy,   Thii  w«t  esjciitinl  Im  juci  ir*  nt-^i vjiiuns  <iL  ihc  utiiunS  motion  ipunpr  iW). 


<  itf  rier.il  1'inlicir...     \   ihc  I U  ..r / ■  I i bt n  Air  I'-ru  .  Pnyi  .«  ["ricrmll?   VimI  lo  (-.imp 

fin  an  iiupccti-on  imir  the  general  (nrnXtr)  eonft'.r>  Willi  u  Kmup  Intluttrnjr.  left  in  naht:  the  aulrkir; 
CftpL  JuTin  M  Rut.  tjm]i  commander:  HnJ.  Ewreil  J  Uurlnrulu  nJ  iht  AAF.  sinl  Mekin  M.  Payn^  Astsunt 
Secretory  til  rhe  Ndliiuut  <t*»«Tii|ilih*  Soriety  ami  the  ri|«niihi»rT«  prajrci  officer. 
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Howled  Hot  (Stein  WW  UH«"'        SP"'  *  f'^HI  Miles  from  Home 

Scfrntffttt,  w>lrRpi5.  railiaau-n  axirl  pr^  t«m- ^ndixu  ji  iW  i  H[inJiiii>n  camp  join  in  in  evening  of 
Trtnsahftn  ftiourwt  n  firr.  Movie*  =upphi'd  by  the  War  MtfuitimciLt,  Volleyball,  ami  lior«shoc  ptuluo^  aUu 
|rfn\.ith-t|  initjlii.itl  to  Inv  <unj|Ki3'  ?|iaif  limr. 


hatl  in  drive  two  mile-  liy  jeep  Lu  Uifct  chilly 
shower  holies  under  it  sm.ill  waterfall! 

Wntts  ami  Krai  manned  ihe  radio  apparaiu* 
iisml  for  nliscrviug  bchavkir  of  ihe  fcwiospherc 
before  ;tm|  oVini;  thif  etlip.*-  Tin  v  had  to 
be  well  removed  from  the  main  camp  541  thai 
Ificlr  signal*  would  runt  interfere  with  ihe 
radio  we  used  for  kYtmnitinirating  with  Rio 
and  receiving  Naval  (>!>scrvEitory  lime  signals 
(pagw  2 8S  and  3I0J. 

C&C  nrvvr-cndinjE  task  at  the  landiiiK  Sttfy 
was  oghtfotf  Ihc  anu  which  huill  subterranean 
ne*iA.  These  nests,  undermining  Ihc  field, 
were  capable  of  causing  an  accident  if  an 


nirplnne  wheel  should  lirctk  through.  Uhrn- 
rver  a  new  ant  iirM  w;l*  discovered.  HriuJIiin 
workmen  injected  cyanide  gas  into  Ihc  holc- 

I'hrirrt^raphing  die  Milky  Wuy 

\s  the  weeks  passed,  some  of  our  scientist* 
carried  out  projects  not  connected  with  the 
eclipse. 

One  was  Father  ffryderr's  program  of  phoco- 
graphing  the  Milky  Way,  the  great  whcel- 
^hnped  galaxy  uf  stars  within,  which  uur  «un 
and  earth  arc  located,  annul  four-fifths  of 
ihc  way  out  from  the  center  of  ihe  wheel." 
looking  up  at  Ihe  Milky  U  ny,  wv  see  a  drn?e 
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mass  of  .Mars  ln'Cruise  wft  art  looking  out 
tluouiih  the  thickness  of  she  wheel  from  the 
ULMiie  toward  the  rim. 

Years  a«n  I  »r-  Frank  E.  Ro»,  now  of  Mount 
Wilson  Observatory,  made  a  aerie:*  Of  line 
photographs  of  Ihe  northern  Milky  Way 
which  constitute  a  standard  ntlas  af  reference. 

Father  Heydcn  borrowed  his  camera  and 
p  In  it  *  graphed  the  southern  part  of  the  Milky 
Way,  nut  visible  front  the  Northern  Hemi- 
sphere, on  the  same  scale. 

Hi*  photography  added  to  diose  taken  hy 
Rom,  wffl  sh-r  ft  continuous  picture  of  how 
this  jamit  star  wheel  look*  from  within.  so  fp 
?peakf  looking  outward  .dl  ihe  way  around 
from  Ihe  inside. 

ondloon  "Train**"  Measure  Ommlc  Uny« 

"  Cosmic  rays,  raining  down  into  the  earth's 
atnwrcphere  from  outer  spare,  Vsrrr  measured 
on  I  he  ground,  and  at  altitude?  up  lo  50,000 
kci  by  fjeigcf  counters  carrier!  aloft  l>y 
''train*"  of  ei^ht  b&QfttC*  launched  from 
camp  and  on  an  AAF        and  B-I7  (p.  A!  J  i. 

Trie  hallitfin  trains,  *ettt  up  by  Martin 
I'mnrtantse  and  Peter  Morris,  were  equipped 
U)  radio  hack  to  earth  the  number  and  ill- 
ten<fcv  nf  cosmic  rays,  which  increase  with 
altitude-  At  50,000  (eel  the  tolul  number  of 
cosmk*  rays  Was  50  time.!:  that  at  sea  level, 
and  the  intensity  of  ihe  mow  penetrating  ray> 
was  10  times  greater  than  on  the.  ground. 

All  Hits  was  part  of  the  great  cosmic-ray 
measuring  project  being  carried  out  under 
joint  auspice*  at  tout  Society,  Ihe  Burtol 
Research  Foundation  of  The  Franklin  Insti- 
tute. And  Ihc  \rniy  Air  Farces. 

Wen  I  her  information  was  collected  continu- 
ously for  mere  than  I  wo  months  by  Maj. 
Willuim  E.  Walk  and  his  I H  enlisted  speriai- 
LMfr  "i  the  AAF  Air  WY.tflirr  Service.  They 
rne.iMin  d  temperature,  pressure,  humidity,  and 
the  srieed  and  direction  uf  the  wimi  from  the 
ground  up  lo  altitudes  as  hiidi  35  6°  .000  feet 

Their  job  wn>  not  to  forecast  the  weather, 
hut  to  gather  data  to  be  vbb&  by  some  of  the 
expedition's  scientists  En  calculiillnii  results 
of  eclipse  observation*  (paur  31 1  >. 

Their  weather  facta  also  will  lie  added  to 
the  collection  of  world-wide  weather:  iniorma« 
lion  which  Es  constantly  brittle  gathered  by 
the  Anny  Air  Forces  and  filed  Tor  list'  by 
commercial  air  lines  and  other?  interested. 

Measurements  of  the  light  From  all  parts 
i if  the  sfcv  at  various  lime*  of  dm*  were  made 
l>y  l>r.  E.  O.  Hultuirt  and  Ralph  E.  Richard- 
son of  Ihe  Xavnl  Research  l.almrutory. 

This  hdorinntion  will  be  utilircd  in  develop- 
menl  of  nn  instrument  which  airplane  navi- 
gators may  use  for  seeing  star*  in  the  daytime 


at  altitude*  of  10.000  feet  and  above  a*  an  aid 
to  navioalion  T*rictitro«  ;onl  |H>bri/.vLion  of 
the  sky's  light  determine  whal  ?t*u%  can  be 
*een  in  the  davttaie  ill  various  altitudes  (pages 
294  and  310). 

As  eclipse:  duty  drew  nearer,  prepiiratioiw 
were  Intensified-  One  essenri/il  lask  was  es- 
l:ihli*htii£  the  exact  location  of  our  little 
clearing  un  Ihe  vnai  curving  surface  of  the 
earth,  for  the  uhHcrralhrfU  in  time  the  motion 
of  the  moon  would  be  wo r  I  hie***  unless  the 
ptt&M  point  from  which  they  Were  made  was 
known.  This  fob  was  done  for  us  by  isenial 
Mr.  jUlyrio  Hugueney  de  M altos  and  Ihrrr 
of  his  asMstants  from  the  National  Council  of 
Geography  of  lirnatl. 

Hrinxiiu;  wilh  them  from  Rio  a  complicated 
array  of  precision  instnirnents,  they  calcu- 
lated the  latitude  and  longitude  nf  a  concrete 
monument  in  our  camp  within  less  than  20 
ivci  of  perfect  accuracy,  no  small  accomplish- 
merit  at*  a  frlobe  nearly  25,000  mites  in  cir- 
rtimfrretice!  That  monunifnt.  it*  identally, 
iv  A I  luTorne  a  permanent  Iandm.irk  in  Hra/.il's 
natiunrd  survey  system  {page  2°7). 

Other  Brad  I  Ian  (riends,  too,  came  lo  visit 
us  En  increasinp  nnmbrrs — civil  and  rniiluiry 
offrctals.  newspaper  reporters  and  photog- 
rnpbers.  groufw  of  sckentists,  eiipineerins  stu- 
dents, mn  .*  hi-iil  children  with  iberr  teach- 
QES; — all  made  Ihe  trip  cmt  to  camp  over  Ihe 
miles  of  roueri.,  dusty  road  (I'law  XT).  One 
Sunday  afxenioon  Ihe  1*o*.tiuva  Boy  Sp>ut 
troop  arrived  in  full  uniform  wilh  iis  drum 
corp*  and  staged  a  snappy  riritK 

All  Brazil  displayed  a  genuine,  friendly  In- 
terest in  nur  rxped^ion,  MUttary  and  rail 
df&dbk  alike  smoothetl  ihe  way  for  us.  lent 
us  rnad-bitiiding  machinery,  tents,  water  pipe, 
water-tank  trailers,  and  many  other  things. 

A  Brarllhui  fn^tneer  had  chanie  t\f  liiiildiiui 
otir  nirpHirt  and  impnwincj  our  rand.  Brazilinn 
Air  Korr-e  plan'--  lo-J| h*< I  ilv  our  i-qilipmpmi 
from  RJo  to  HiMrniuva.  Many  of  us  were 
Iwpirnbty  emcrtainetl  My  friends  both  in 
horaluva  and  In  the  prouressiveclty  of  Monica 
Clarcin.  near  by. 

Why  Observe  an  Ectipst?? 

^*hy  b  II  important,  people  ask.  To  travel 
so  far  and  spend  so  much  t3cnet  effort,  and 
mono'  to  observe  only  a  ft-w  rtt-etins  moments 
of  an  eclipse  of  ihc  sun?  What  can  you 
(earn,  and  what  ewmI  corner  oS  it? 

Scientists  can  do  a  surprising  number  of 
thiiiK*  during  the  short  space  uf  an  eclip»e 
of  The  sun.  They  can  time  very  accurately 
the  motion  of  the  moon  through  the  sky.  They 
an  measure  how  much  ji  ray  of  %ht  from 
a  distant  Mar  Es  bent  as  il  passes  the  sun, 
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which  ii  n  way  of  checkine  the  KinMcfn  theory 
of  rt'].ilW*ity,  They  ran  ^'cl  a  t\u'u  k  look,  in- 
dirrcily,  at  the  hut  a  jm-s  verthint*  in  ihr  outer 
layers  uf  the  -un  nn"-.o  records  uhich 

will  tell  formihirtg  alxiut  what  those  fja4*-. 
ore  find  bow  they  are  brhuving  under  condi- 
tion* uf  temperature  ami  pressure  impossible 
to  dupliculr  on  earth. 

Such  dm*  furnish  clues  not  only  lt>  what  is 
happejiliis  mi  ire  son  it*elf  but  help  explain 
ihr  struct  irrr  urid  behavior  of  fitter  more 
distant  stars.  The  mui  Ls  J  he  only  *tar  near 
enough  to  as  to  appear  U  a  di*i,  on  which 
different  parts  of  the  surface  can  be.  studJeri. 

Al  an  eclipse.  106,  il  Is  possible  to  gather 
fad*  fttxHll  the  huge,  nebulous,  gaseous  curium 
of  the  #un,  esiendins  far  out  into  space  around 
the  sun  proper  and  visible  in  its  entirety  only 
;ir  eclipse  lime  fl'Lde  11. 

Something  also  can  lie  learner]  alwul  lime 
ihe  upper  levels  of  rhc  earth's  own  atmosphere 
are  afire  I  rd  by  rhr  sun's  ray*,  Uy  noting 
what  happen*  hi  the  atmosphere  when  those 
rays  /ire  cut  off  during  an  et  lijvse. 

What  iroixJ  u  it  nil?  fn  the  first  place, 
man  ts  always  trying  to  push  the  frontiers 
of  his  knowledge  farther  out  into  the  unknown. 
.Moreover,  ft  *rrms  only  common  sens*  to 
try  to  learn  everything  possible  about  the  sun. 
wicc  fa  the  Ions  run  it  L*  the  naost  important 
thing  fn  one  lives,  Out  of  it*  white-hot  in- 
ferno, very  probably,  our  earih  was  born. 

As  the  sun  -speed*  cm  through  the  vast 
reaches  of  space,  we  ttt  inexorably  dragged 
with  it  on  ihr  end  of  30  invisible  hut  un- 
1  ir  iLiltlr  ebjiin  of  gravitation.  Wilhout  its 
light  and  herd  no  life  on  earth  Could  exist. 

Way*  the  Sun  Affects  die  Rurfh 

Coming  closer  to  home,  the  sun's  rays  pro- 
duce effects  nn  the  earth  every  day  that  arc 
of  vital  importance  in  our  daily  lives.  The 
sun  is  the  motive  power  of  our  weather.  Its 
rays,  rain  inn  down  into  the  upper  levels  of 
our  -atmosphere,  create  the  retiming  layer* 
of  lite  ionosphere.  00  to  250  miles  up,  which 
reflect  radio  waves  and  make  long-distance 
radio  inrnmunlrntion  possible. 

Thoje  rays  also  create  wind*,  Ijttle-under- 
stood  conditions  of  temperature,  and  layers 
of  oftjiie  and  other  noses  in  the  upper  atitvi&- 
pherc  which  we  reed  to  know  about  in  this  ajy 
when  stratosphere  planes,  high-flying  rockets, 
and  jruidecl  missile*  are  prnetrallng  into  .1 
linind-new  world  at  ever  Greater  aJiiliiiies.* 

This  Last.  inctrlr-itinUy,  plus  the  desire  to 
support  the  advanec  of  science  in  genera!,  was 

♦$er  "New  Frontier  In  Hie  Sty,"  by  F.  Burrwwi 
Cuftun,  Natural  GruCHAPUin  M.MWLM.  SeptcttU*  r. 


one  Cn  the  imjiurtant  reasons  why  (leneral 
Spout  x  vvsfl  interested  in  having  t h>c  Army 
Air  Korees  take  pari  hi  our  e^jie-iition. 

The  Practicality  oj  RcluUvity 

Out  no  (he  advancing  frontier^  of  modern 
scienre.  Einstein1*  famous  theory  i.f  relativity 
plays  an  important  role.  Ii  i.ikes  a  mathema- 
tician t«j  underhand  fully  relativity*  strange 
idea.*  that  space  can  l>c  curved,  that  things 
can  have  a  fourth  dimension,  whirh  i-  lime, 
anil  ihal  energy  anil  mass  (roughly  described 
us  weight  1  are  the  mmr  thing.  But  even 
relativity  ha*  its  "prattiraJ"  side. 

It  has  helper!  explain  the*  structure  and  be- 
havior of  the  atom,  and  thereby  is  playing 
an  indirect  part  in  the  development  of  atomic 
energy,  both  for  peare  and  F«ir  war. 

f>ne  of  our  expedition's  most  important 
projects  was  to  make  a  check  on  relativity. 
You  don't  need  to  understand  KincCtfirt  to 
ljix-p  ih«  flrnrrra  and  amaxing  precisian  of 
that  esrxTimeni. 

Einstein  years  ag<i  predicted  that  -mn  of 
the  tests  of  his  Irii'ory  of  relativity  would  be 
that  the  rays  id  hisht  from  rlisuui  !,tars  would 
be  bent  slightly  as  they  pavsecl  near  the  sun. 
He  slid  thai  this  bending  would  be  equivalem 
to  a  very  small  a!ij?le,  a  tiny  fraction  of  -mr 
degree  of  a  eircfe.  one  and  thre^-Quarters 
Uconds  of  arc.  That  is  the  angle  made  by 
two  smditrtt  lines  a  mile  long,  lutwhing  at 
one  end  and  only  about  half  an  inch  apart 
at  the  other? 

The  bending  uf  starlight  Is  caused  by  the 
Kravitatioua)  aitnidion  of  tlie  sun.  pulling 
thr  light  rays  slhrhtiy  away  from  n  straisht 
path  as  they  go  past,  as  though  they  had 
ai'liml  weight. 

Dr.  George  Van  Rie^liroeck  of  N'rrkcs  fib- 
wvatory  set  out  to  measure  thai  hendine. 
He  did  if  by  making  phninmnrphi  ot  the 
same  jrn>itp  of  stars,  one  during  the  eclipse, 
:u»d  another  whtch  lie  is  schedul.ed  tu  iruckc 
as  this  story  goes  to  pre*«,  for  he  returned  in 
August  U>  our  cam|t  site  where  hi.s  telescope 
was  left  in  portion.  Tn  August  that  ^roup 
tit  sKzrs  that  surrounded  the  sun  during  the 
edlp*e  Crjuld  be  ?een  and  pt>nb^rnphe4]  in  the 
night  sky  at  the  sunkf  jHositioti  in  which  they 
were  locaterl  on  M.fipH"  rlay 

I  >n  the-  phot -^raph  nude  during  the  cdipse^ 
the  stars  appear  around  the  edge  of  the  sotit, 
but  berause  their  light  was  bent  in  ptodbfl 
by  It  on  the  way  to  the  earth,  thFir  ima^ 
■  in  the  photograph  are  *Ji(;tilly  rli5pbcetl  awuy 
t'rimi  where  thik  stars  aciuallv  are  located  in 
the  skw 

On  the  secc>nd  f)hotograph,  taken  at  nlKht 
when  the  Miri  b  not  there,  thu  lighl  rayj  from 


C  -Vailniwl  0'*'inil|<  Wt*r  Kmhtfuliw  Uff  In  tun  C-  <J*nh»«  «rf  L*»  IV.  *"«S 

Full  Glnry  of  rh«?  Oromi  Hurst*  into  View  a*  thu  MuonN  Disk  Cm*r>»  tlic  Sun 

*Hic  corona,  ■  dowing  mud  nf  gj«  ^urrcruncEm^       »un,  Itrntmit,  viiiihtr  Mh'ti  the  %uiT«  liicbi  r*  cui  ufl  i!urin(c  the 
total  trJi|m-  of  Mny  JO,  1W,  obaervH  b)  ihv  Aim*  AJr  honaa-Su Hanoi 
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HUgfl  Tivd  Hj dn^en  Runs,  on  the  KclipseJ  Sun  liviciiJ  Out  lU-tond  ibc  Moon*  Kim 

TTirmirh  On  mono*  ?»lw:k  di»k  covrrt  Uk  sun  prwprr,  shr  forMFkc  "  ((fonssncncca.**  firing  tliuu>ain!fl  «f  mile*  jslinvti 
tlic  suns  suitati'.  UPC  still  viiilile-    Tlii*  rlivrl  rtp.i'uii1  |i)»itu»*iu|th  JhiWi        nf  Ihr  rarunA  titan  Halt  L 

n 


idiuui  u*—rrar±l*      fc»*r  l,j  I*.  «.  Armf  Air  luin 

At  the  Invunt  Tuialil)  F.nd*.  ihu  "IJijiiiomJ  Ki  n-l"  I  live  I  Appear* 

thr  brilliant  spol  Of  Ur>>I  Ctl  lh*  uf4*r  k*t  rim  u|  tbc  mix.m  Murk  dtUi  pr^luml  ii>  imltjcfal  Janinc 
bcftwm  mounlaifta  on  the  BUMflt    This  ptilttHMMft  A»  «*W  J"**  *t  l*w  tapanim!  xnd  end  ul  Colulity. 

Ill 


TUU  Bus  TcEcHuiifW  Mud*  Picture*,  in  Wdp  Check  Hin^toin'i  Theory  of  Rdntivity 


tUfji*  in  n*-.Hirr  htniJinr,  nt  ihcu  lyrhi  ur>  il  pencil  km  rhe  nth  |*  ibr  aiununl  ui  ln-ridinif  ii«tv*»  lo  be  whnl 
hwiMrin  prt^iclrii,  n  will  Ik-  new  evWcmr  lu  (uw«  o-f  the  Ikicorv  ui  irLillvirv.  Tboueh  ItittlWly  pliVB  nr>  lurt  in 
■cvuytUy  life,  it  U  Impwiiini  iu  Ww  Inl?r  nf  tfar  atom  ami  (Nt-  uttivtne.    Dk.  flamld  F.  Weuvrr.  rl«hi. 
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rliu'  stars  will  not  br  lunt,  and  the  stars  will 
apjwar  in  their  I  nit*  pqSftmi*. 

ileaswinu  Ihr  iliffcrena*  in  the  stars*  posi- 
tions on  ill*'  i wo  photographs,  Mr.  Van 
Hiesbroeck  can  determine  how  much  their  llfthi 
was  lient  in  passing  Ihr  sun  and  set  if  it  was 
05  much  as  Einstein  predicted  If  die  uncle 
o«mrs  out  as  F.instrin  said,  il  will  be  new 
evidence  that  the  theory  of  relativity  is 
correct. 

T>r  Van  ftu*>broeck  had  tu  maVe  hir»  lir.-i 
photograph  during  the  eclipse  because  only 
then,  when  ihr  suttfs  Hghl  was  binned  out. 
was  Jl  possible  lo  Catch  on  hi?  phoingmphu' 
plate  the  faint  image?  id  .star*  that  are 
flmwnrd  otrt  by  the  sttn's  brilliant  Ibjh-t  at  all 
utber  linm  f  Plate  VHTK 

Earth's  Amiitspliki c  I  lend*  Starlight.  Too 

Other*  have  measured  I  "his  lietultliss  «if  rtjl> 
licht  at  previous  edipses,  lnt  heir  results 
varied,  One  difficulty  was  lh.it  ihr  starltt-hl 
was  bent  not  only  in  passive  ihr  sun  but  also 
by  relrarfum  as  il  passed  through  'br?  rurih'«- 
Atmosphere.  To  allow  for  the  bending  caused 
by  l he  D rrm sphere,  you  need  Ui  know  the 
temperature,  pressure,  and  humidity  of  the  air. 
smce  thev  WOitotu  the  refraction. 

During  ihr  eclipse  I  be  A  AF  weather  men 
sent  up  balloon-borne  radlcijenndr,*  th.n  radioed 
hack  the  temperature,  pressure,  and  humidify 
of  the  air  up  to  50.000  feet,  and  l*r.  HriBSts 
measured  i ntipcr.it Lire  near  the  grnund  <|ku<c 
292).  These  data  will  help  Dr.  Von  Rtes- 
UriKti  k  1**  calculate  more  ;iri  urate!  v  how  much 
Undine  of  ihe  .^uuIIrIiI  was  caused  by  the 
atmosphere  ami  how  mm  h  by  the 

As  a  Further  aid  In  accuracy,  hr  photo- 
graphed un  his  two  plates  not  only  Ihe  stars 
he  will  measure  lor  the  bending  of  their 
light  hut  also  another  group  of  stars  off  to 
one  "iilr  in  the  sky,  reflected  into  the  tele- 
scope tube  by  a  ralriw. 

Since  the  liwht  from  thr*r  slat*  did  not 
pAsS  near  I  In.*  sun.  il  was  not  bc-td:  So  Ihw 
"ghtcfc  primp"  of  rtars  will  he  in  the  <amr 
position  on  b"th  pictures,  provhtinjc  nn  il" 
varying  standard  nf  reference  in  case  tempera- 
ture or  other  changes  in  the  telescope  cause  a 
slight  variation  of  scale  hi  the  two  pictures 
token  thrcr  month*  apaft 

Results  of  f>r.  Vrm  llmbm-ek's  work  will 
hr  awaited  with  the  greatest  interest  by  Seien- 
t isEs  all  over  the  world. 

Mnr*1  on  ihr  practical  side  w^re  the  measure' 
ments  of  the  motion  of  the  moon,  made  by 
Fathers  HeyrJen  w4  McMugh  of  liinr^'tuwii 
1he>*  nieaAiiml  prerisrly  the  times  of  Ihe 

four  "contacts"  during  the  eclipse. 

Those  are  the  times  when  the  edges  of  thr 


sun  and  moon  appear  to  touih — hrsrt,  fust 
at  the  nwinWtit  when  the  rnoun  betfiny  Ui 
move  En  front  of  the  sun;  second,  the  instant 
when  it  hascnmplelely  covered  the  sun:  third, 
when  the  sun  begins  to  reapjvar  from  ln^hind 
ft;  and  fngrth,  just  as  the  moon  and  sun  part 
conipany  at  Ihe  radL 

Qiwkhut  Sched«d*2  of  the  SuIat  Sy*1pni 

Timinu  those  contacts  ts  a  method  »»f  check- 
ing up  on  the  solar  system  to  see  if  it  is  mti- 
ning  nn  schedule,  tt  ?h*>w5*  whether  the 
aslnuioineri  who  fondqal  the  eclips*  made  a 
DDfttCt  calcubtioii  of  when  it  would  beRin 
and  end,  [t  alsu  applies  to  predictions  of 
future  eclipses,  and  U  Useful  in  calculating 
backward  to  learn  ihe  dates  of  ee]ipst?s  in  the 
|>us1r  knowledne  which  MOiietinies  helps  in 

fixinp  the  dates  of  Msl6eaciil  OWrritR  Et  fur- 
nishes another  check  also  nn  the  n implicated 
ruotioii  nf  tfc«*  tniMin  jrnund  ihe  earth. 

Thts  enters  into  the  accurate  prediction  of 
the  tirne*  r>f  high  and  low  tid«4  informal  inn 
i  -.-voii.il  t*«  mariners.  Im icfett  ,  the  Tim- 
tkm  of  the  mot»n  isehan^njB;  for  it  is  gradually 
pickimr  up  ^pcerl  as  it  movw  around  tile  eanli. 

To  time  ihe  ootitacls,  Heyden  and  slcHu,i»h 
made  a  series  of  pHotopntphs  which  shnw  (lie 
moon  gradtutlly  covering  and  sinmvertng  the 
sun.  Qfi  these  pictures,  by  can?ful  measure- 
ments,, thry  can  deiermine  the  tones  nf  con- 
tact more  accurate!}  than  if  thes'  hud  trier! 
to  catch  the  actual  mnments  when  Ihe  td(& 
of  (lie  sun  and  moon  seemed  to  touch. 

tftokiriK  inlo  the  outer  layers  of  Hie  tier} 
furnace  of  the  «in  itsc'll  was  Ihe  job  of  out 
spectr«»j5raph  i>p<THtors,  Hr  V  V  Kioss  ui 
the  National  Bureau  of  Standards  i  T'lali-  VII I 
ahd  f)r.  Harold  F.  Weaver  oi  Lick  Obscrva- 
Inry. 

Fm  Loimtless  milliotw  id  yean,  atoms  of 
hydrogen  in  the  sun  have  been  «  umbininjj  to 
form  atoms  of  helium.  In  the  process  a  small 
amount  of  mat  I  er  is  ku  over  and  is  converted 
into  the  energy  which  keeps  the  sun  shininir 
with  its  terrlik  heat. 

Each  chemical  rleionit  En  the  sun  anil  star*, 
when  tucciird  l>y  lieiit,  sends  fml  li^ht  waves 
vibrating  on  certiitn  fmmennes,  different  frr- 
i|urncles  for  each  element.  With  Ihe  specrro- 
fiiTHph  it  is  posslhte  to  split  the  sun's  light 
into  a  ralnlrtiAlike  spectrum,  an  arraii cement 
of  lines  ill  which  each  rletneai  can  (m-  irleiili- 

fied  by  its  own  lines  which  represent  its  spe- 
cial frequencies. 

The  spectrum  lines  of  each  element  furnish 
as  characteristic  ami  cert n in  an  identification 
a>  the  titutcrpriiiU  of  ji  himtan  lieiug. 

Ity  studying  (he  sjjectrum  it  is  possible  (o 
irll  what  rhemical*  are  present  in  the  mn  * 
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oulrr  layers  ui»l  ihe  intensity  of  thr  lines  indi- 
cates the  temperature,  pressure,  anil  density 
M  these  la  vers. 

GfdtttHrily,  you  tan  no  I  get  a  good  spectrum 
of  the  individual  outer  layers  of  the  sun  be- 
cause the  light  (mm  the  various  layers  is  mixed 
tigethrx.  Hut  m  the  time  of  an  eclipse,  just 
before  Ihe  nwoa  covet*  the  edge  of  ihe  sun, 
each  layer  appears  by  itself  for  a  brief  moment 
•Wong  the  edge  of  the  moon,  and  its  spectrum 
can  lie  photographed  with  no  light  fn  )m  1  lit* 
id  her  layers  mingled  with  lu 

Mj.  Merits  of  the  (2oroe.it 

Ottl  around  Ihe  .sun  CKlflSfril  the  VK5t  halo  of 
Die  corona,  n  thin,  nebulous  ilnuct  of  pas 
whose  origin  still  is  noi  fullv  understood 
•  Plate  1  I, 

One  of  Ihe  my«t«rfa  of  the  corona  is  that 
il  contains  atoms  of  Iron,  argon,  tdckel*  and 
Cnlctuni  thai  lire  highly  ionherf — ill rtt  is,  many 
of  their  electrons  have  been  Stripped  off.  a 
process  requiring  tremendous  energy. 

Some  astronomers  believe  this  atom  MrEp. 
ping  takes  place  in  Ihe  corona;  other??  thai 
the  alum*  are  tantttd  deep  \cithin  the  interior 
of  the  sun  by  thr  «fr,u  heal  prevailing-  there, 
and  then  ejeiinl  into  the  corona  through 
openings  in  the  sun's  surface.  Study  of  the 
spectra  of  the  curoim,  photographed  during 
the  eclipse,  would  help  solve  this  problem, 

5  n fortunately  the  ^hretnigrnph*,  which  kid 
worked  well  during  rehearsals  before  eclipse 
day,  failed  to  Function  properly  at  the  crucial 
lime,  so  that  the  full  program  of  observation 
ctaild  no!  be  carried  out. 

Some  Answers  to  the  secrets  of  the  sun's 
tonnia  were  ruptured,  however,  by  the  big 
cameras  of  Dr.  Irvine  (.\  Gardner,  a  veteran 
eclipse  observer  \  Plate  YTT ) .  and  hi-  Aslant, 
Mr.  Leo  U\  Scott,  both  of  the  National  Un 
reau  bf  Standards.  I'sing  special  filters  and 
Cplcir  film,  they  made  phuiograpbs  of  the 
corona  to  determine  the  intensity  and  color  of 
its  light,  the  evtent  of  it.-*  long  streamers,  and 
how  its  lipht  was  ftolarized.  i  Light  that  is 
polarized  vibrates  in  only  one  plane.  I 

The  amount  of  polarization  of  the  coronas 
fieht.  will  help  indicate  bow  much  of  It,  if 
any,  L%  sunlight  reflected  by  solid  particle*. 

Pictures  nf  the  corona  also  were  Liken  by 
Fattier  Heyden.  Tliey  shmr  streamer*  ex- 
lenilirm  out  to  distances  «puuJ  to  two  or  three 
diameter*  of  ihe  sun. 

Other  members  of  the  expedition  probed 
into  the  upper  atmosphere  many  miles  above 
the  eunh  to  investigate  what  happened  there 
when  the  siin's  light  wns  art  off  during  the 
eclipse.  They  used  two  kinds  of  probing 
took,  sensitive  photometer*  !•>  record  intensity 


of  lij^hr  irons  the  upper  atmosphere  and  bigh- 
frei|ueury  radio  waves. 

Dr.  Kulburt  and  Ralph  Kiduirckon  meas- 
ured tlir  temperature  of  the  air  at  great  alti- 
tude*, up  to  perhaps  40  or  50  mile*,  beyond 
where  il  is  possible  to  measure  it  by  titty 
other  means  until  rockets  are  perierietL 

As  the  moon  s  slanting  shadow  jini  dually 
moved  over  the  camp,  they  could  look  up 
through  it  to  the  lofty  heights  above  where 
molecule*  of  the  raietiirr.I  air  were  still  sunlit. 

Measuring  with  prcai  precision  the  light  u 
llecieiJ  back  to  rarth  from  these  molecules,  it 
was  possible  to  estimate  how  many  molecule* 
theTe  were  in  I  he  region  beyotn.1  the  shadow 
on  out  tn  the  top  of  the  atmosphere.  From 
ihL-  can  I*  calculated  Ihe  temperature  and 
pressure  at  ihese  lofty  altitude?. 

Builders  of  hiRh-rlymq  airplanes,  guided 
missiles,  and  rockets  will  us*  this  Information 
in  designing  their  craft  tn  opcrute  efficiently 
hi  the  cold,  nirened  air  a  I  grout  heights. 

Br.  llulburl  also  measured  the  diminishing 
brightness  of  the  sun  |£  it  was  gradually 
covered  by  the  mucin,  which  will  help  reveal 
the  amount  of  Ihrht'energy  emitted  from  varb 
ou>  layer*  of  the  sun's  outer  .surface  i  p  204), 

From  the  wFno^iherc  fot?a5uring  station, 
Janw*>  Watti  and  Franklin  Krai  bounc«|  radii, 
waves  of!  the  radio-niflextmc  region  in  i\w 
UPPff  air,  scekiiu:  to  learn  what  happened 
there  during  the  eclipse.  The  three  main 
layers  of  this  region  Re  at  height-5  of  approxi- 
mately 60  Id  100.  100  to  150,  and  ISO  to  250 
miles.  Longdistance  nnlio  signal?  DStVel 
around  ihe  earth  in  ureal  bounce*  between 
lhbi  region  au<[  Ihr  earth  tpage  2SS  k 

The  ioTiuspIiere  h  created  by  ultraviolet 
lr«ht  from  the  sun  which  breaks  up  molerult*- 
•if  the  upper  air  and  makes  them  electrically 
riinnVlsng.  (Scientists  cftl]  this  process  ioni- 
xnlioU;  hence  the  worrl    ionosphere.  '1 

LlUvti  on  Kndin  Siun.ils 

The  radio  signals  echoing  btfrji  From  the 
ionosphere  indicaled  that,  a-  mi^lu  be  ex- 
pected, when  the  sun's  light  was  cut  off  during 
thr  ellipse  die  layers  decreased  in  iuakaijou 
MimrwhaT.aa  they-  do  at  niprht.  bu|  tin?  efleci 
>m  the  individual  layers  was  different  from 
whnt  it  is  at  night. 

The  ei  hoe*  were  recorded  on  movie  film 
both  before-  the  eclipse,  Eo  indicate  unrnuil 
<  nniHiioTis  and  durinff  r in  i>  iip.-e  I;.  U'heti 
Ihr  film  is  run  through  a  projector  it  shi»ws 
images  of  the  layers  Imctuating  up  and  <i-iwn 
and  varying  in  density.  At  the  llrne  of  the 
eclipse,  the  ioovte$  show  the  layer?  changLng 
in  height,  thickness,  and  dtatsity. 

After  tOtaHrv  the  ioui/ntion  increasr^l  .itain. 


I'dipse  Hunting  in  Brazil's  R:iiidi1;uiJ 
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Willi  a  Balltwn-Wnc  Radio,  'They  Mvawrv  \V'm\l*  mid  Weather  Ten  Mil**  *>r  Mnrc  Alcifl 

.VI r  ton.*"  una. I  fan  mtti  iircjurc  Ir>  kimJ  up  i  rawinwjniir  <>ui*it  vvhi«'fi  uijtoiiuitiuaaY  -inj=  hark 
Psrruilv  *i  le  rfce*.  UfUinp  ilie  lempmturv.  alauspbrric  |M«sUtt\  ami  liuiuiilliy  ill  locirajinc  ulltludm.  That 

lull   "II    i :  i  K  ■  I  *  ■ :  iv  i'h  IimK-Li-li  Hi-,    u-'ir    |wTt.:i"'t  ti  ih--  -mull  t  itli     1 1  m  mi;  !rr  l*rld  |r>    tbi    "iillliei  al  M 

Tlir  jnlmna  m  left,  trarrnbllut  a  ratUr  h(.  "tnuau"  St'.  I  H..oa  and  pick*  Ul*  ftJfffuil*  fnlicatniR  wind  direuion 
jjii!  wSodly  (tinge  1W)< 


but  iii  a  different  way  from  that  al  iunriw. 

Study  of  tie  picture*  will  help  determine 
whether  BCQSK  <»i  the  ultraviolet  li^ht  thai  cre- 
ates the  iuiiiwpherc  layers  comes  Irurn  the 
sun's  corvfut  rather  than  from  the  sun  itself. 
It  nbo  will  fiirni-h  a  faciei  idea  of  process 
thai  lake  ptai.;e  hi  the  Eun<»phere  region.  *iv- 
injf  a  heller  urKler&tiimling  i»f  its  behavior 
both  al  niehr  and  in  the  ftaylimr.  All  thi> 
inh'mi.Uion  eventually  will  lie  useful  in  Im- 
proving Ibfttf-disaani i'  radio  communications 

Several  Brazilian  sficiitts.t»  joined  us  al 
cam]  i  tu  rnuke  eclipse  idisemition*.  iJt.  Mario 
ik-  Sunt&f  representing  the  tiraxiltan  Gco- 


ffraphk  Sucutty,  tarasiirod  the  apparent  alti- 
lude  ©I  Ihe  sun  rfurinp  Ihe  eclipse,  which  will 
mpply  further  useful  tafoMttiiiioti  on  tbe  re- 
fraction of  the  atmosphere  for  Dr.  Van 
|iriwx'k!s  measurements  of  starlight  bending.* 

•  Thr  J*r*rilliin  pwrljs  for.luefal  Or,  Allviin  tie 

Miittns,  off  flic  National  I'wunnl  (if  Otwaphyi 
Or.  Gkb  WAUciun.  of  ihe  UnK'cfiil)  ul  Siu  Pnutoi 
Pit  Brrnord  (Styiss,  t)r  Jeaquun  Co*ta  ftiliebu,  and 
F-iilu-f  F  X-  Rn*kCf,  S.  JL,  avfireseDtinjr  the  Na.- 
riniwl  Otam-ahiry.  Kin  ik  Jandiu .  C&pt.  Qrrwn 
rlc  M«miu  So* let,  J,t.  CoriMlr.  Fii^icirctiiCi 
LimaP  and  Ll.  Cotodf.  Akin*  Alberto  da  M<-"J  e 
Sili.' a.  nl  rhc  Brnrilian  Xnvy  j  I  »r  Apido  MarHf, 
o!  thi-  Mclcuruluuical  Survey .  iimj  xrvrraf  a**eJ.«nW. 


The  National  Geographic  Magazine 


V  ■  in  Air  r*rwfK  nBMal 

Eclipse  Hfeht  ..f  thu  B-ir  r«  dum-d  nn  V..i.r  SoeiVtyV  Map  of  SoUtll  Americn 

Mlf.  Delbttl  M.  Clark.  Ifcf  mint.  b*wf<  hi*  et*w  y(  nine  btftHM  II*  JlJuhl  i>l  tl*  //rit^v  }Wy  to  EjfeQB). 
jrraph  U*  wlipnc  (mm  xr  aJhtutlr  oJ  miwr  than  .tDOOD  fret  U'lntr*  II  TIE,  ami  Vl  t'.'oJ  Iknrur  VV  Hmww 
kwrr  rtKH».  vrw  In  rbu«r  »f  fl*  project-  The  ctrw  fru-fcuaVd  l.^rh  mill)  ir>  an-J  rivUfan  nliuloimphk  taeSfttt 


from  the  AAJ*  rtvareh  center  .11  Wrteht  FtoUl.  Ohiu 


Others  made  observations  of  the  ionosphere, 
ciismic  rays,  nutl  [be  influence  uf  the  eclipse  on 
I  he  km  column  I  of  the  air  and  its  electrostatic 

1  uriilkinii. 

On  the  day  before  the  eclipse,  some  of 
wondering  wbat  I'lmnmw's  weather  would 
he,  Iwgiin  la  feel  ptcttjr  nervous.  But  Dr. 
Van  ft  jesbrwek,  whose  entire  success  de- 
pended upon  making  one  single,  t  rur  Ul  photo- 
graph, was  cool  as  a  cucumber.  Just  belt  ire 
supper  1  found  him  iu  the  washroom*  calmly 
dohiK  *finn?  laundry,  a*  il  tumnrmw  win- 
just  another  day! 

"Are  you  an  optimist  -    I  asked. 

"No,"  he  replied,  with  a  twinkle  in  hi.*  eye. 
*-On  eclipses,  I'm  a  fatalist!" 

EcKpjSB  day  dawned  bright  and  clear,  but 
coon  furrow,  ihin  waves  of  Utah  1  irru*  cloud*, 
craupnsed  of  myriad  tiny  particles  of  ice,  lie* 
gun  to  move  ticrn&s  the  sky  from  the  west,, 
with  wide  spores  of  dear  *ky  betweern.  Would 


the  clouds  dissipate  before  eclipse  time?  If 
jto|,  wuuld  the  ecujjse  come  in  one  of  thoy 
open  space*  between  I  he  waves  of  doud? 

That  wa_«  the  tiur-ilion  En  everyone's  mind 
U  we  gulped  an  rarly  breakfast  "and  hurried 
1o  make  la.M-minule  preparations.  ,\  number 
of  rJlethiguisbeil  visitor*  uere  in  rarnp  to  see 
the  show,  including  tlie  t'.  S  Ambassador  to 
Hrajifl.  Hon.  William  I).  I'nwiey,  Briu  Un. 
Gordon  P.  Saville,  Brig.  Gen"  Francis  I.. 
Ankenbronrit,  official  observer  from  A  AF  head- 
quarter^ and  many  hifib  Brazilian  military 
and  civil  ufrViak  (page  20ft). 

S|mh -taimx  l.ietrnn  lo  drill  in.  Hen  Grauii  of 
NBC"  and  the  announcers  of  four  Brazilian 
radio  Minion?  began  Uudr  preliminary  brou-cl- 
OIKf*.  Two  airplane  kinds  of  Brazilian  and 
American  newspapermen  arrived  from  RJo, 
havini!  left  there  at  $  a.m.  to  reach  the  camp 
in  time. 

Meanwhile,  at  3:30  o'clock  that  morning, 


Eclipse  Hunting  m  Brazil's  Ranchlamt  315 


AAF  CuinL-ruinun  Krenlhc  (  Kiiicn  a*  Th*>  ^olograph  the  Eclipse  ill  3tftMN)  Feet 

Lj-inir  nn  nir  mnffn™**  ami  weaita*  ARSWUI  HUaki  *nil  heated  dyimt  *ul(>,  iw«  of  thi-  entf  ol  tl* 
Army  Air  Fnrua  iiictiiil  ptKitoftrapfcic  t^ne.  a  B-IT(  take  picture*  with  WLriut  rani  re  at  equinped  with  trfefitmtu 
lenm.  Ten  curncnu  Wcrr  uwd  Ui  Netted  virfcru?  pliawa  nf  the  eclipse.  The  pUfir  cruiwd  *iihm  i>»-  m-.-.n  - 
iliadnw  Mmrly  »b  nu>»  alum*  llic  ci|<rdtiJ<ui  rump  uur. 


llit  VA1  *  pboloexaphk  i  n-w,  lit  the  //wvy/v 
fl<4y,  a  14-17  equipped  with  10  still  ami 
ninvrr-  cameras,  took  off  to  photograph  the 
eclipse  fnim  hi«h  altitudes  (Hale  V).  Then- 
flew  above  £0,000  (ret  for  *ix  hour*,  litettitlflg 
oxygen  during  the  entire  time  as  they  cruised 
buck  and  forth  within  the  moons  shadow, 
taking  eclipse  pictitrr?  f  Plato  IJ  and  III)* 

PirM  (Jonuctl 

Ewryimc  wjw  at  his  station.  It  was  S 
o'clock  now,  ami  fits  I  contact,  when  ihr  nuioo 
would  begin  to  rnnv*  down  across  the  sxm, 
tag*  dcU3  In  20  minutes.  "Hie  9nLi<i-*t|keakfff  sys- 
tem u.ls  already  broadcast  to  .a  the  amplified 
ticks  of  a  rhronnraeter,  counting  Off  the  sec- 
onds tiA  a  guide  to  the  scientist*  In  their  prr- 
cfefcly  limed  operations.  Then  ihc  timer's 
voice  broke  in — uTm  rninute*  to  first  cootnrt 
.  .  .  five  minute**  .  .  .  two  minute*  .  .  .  one 
minute  .  .  .  first  rwnlvijf" 


kxactly  nil  schedule,  a?  if  it  find  lievri 
v« alt itifr  fur  Uie  cue.  the  rnund  edge  of  the 
moon  beiian  In  bite  into  the  upper  wl«e  of 
the  sun.  A  murmur  wrriT  up  Irum  the  rnnvil, 

At  the  same  instant.  Father  Neyden's  team 
sprang  Into  action  like  a  well-drilled  pirn 
craw  <  Plate  Xi.  He  and  Father  McHugh, 
agisted  by  LK  blgiir  Smith  an*  I  John  Kramer 
of  the  AAF.  were  lo  phohwraph  the  eclipse 
every  15  seconds  from  then  until  the  end. 

Ifirk  Stewart  and  R<iy  Phelps  started  lh*ir 
movie  i-ajnerac.  (Plate  IX I .  .Stewart  wbj 
making  a  tkminientary  film  on  the  entire 
expedition,  Pfnlp^  movies  were  to  I*  flown 
bock  id  the  United  States  f»-r  jJmuins  over 
the  NBC  television  network. 

The  liiud-s|>eaker  continued  lo  sound  its 
scemd-ticks.  will*  the  timer's  vote*  calling 
* »fT  i\vt-mifiutt'  interval1*.  Through  my  piece 
of  exposed  pilot  ographfr  Hint  I  imili]  see  I  he 
moon  moving  gradually  dawn  uver  the  sun. 


The  National  Gctj^rrapMc  Majja/mc 


bather  fUydeaVs  crew  wa*  working  fever- 
bJtly  Eyety  si  often  he  would  da^h  bark 
with  an  exposed  plate  in  thr  darkroom  In  the 
ii  ni  ln'hiiul  and  rash  fresh  plates  uut. 

Uurkncst  uml  Chill  Creep  over  Earth 

*NiDr  iwi^iy-five,  '  said  the  voice.  u\in* 
thirty,  five  minutes  to  go."  Now,  within 
a  few  minuter  of  totality,  il  waA  growing 
notueahly  darker.  The  sun  was  almost  cov- 
eted. \  (KTiqiiililr  chill  rrepi  into  ihe  air. 
Some  people  pulled  nn  touts  <|iage  292). 

I>r.  Van  Birshroeck  wound  up  his  driving 
clock.  Pndrx  his  direction.  Oliver  YVotfall 
odjiMrd  I tir  "Einstein"'  iide»«-0|ie  until  the 
tfiurlr  '-i.ir  rame  into  view  in  thr  triinil  tele- 
scope on  one  side. 

"One  minute  lu  go."  satcf  ihe  loud-s|tcaker. 
'Ten  .  .  .  twenty  .  .  .  thirty  ..." 

It  was  ninth  darker  now.  Hiinily  4  sliver 
of  the  sun  was  lefl  along  the  black  advancing 
edge  «f  the  moon. 

The  ^nin.urjnd  Riruf  of  Totality 

H£milH  That  was  the  fiitnal  for  totality. 
At  thai  in-vtnnt  n  rirsa  of  hritrhl  hVht  burst 
out  all  around  the  edge  of  the  black  disk 
of  the  moon,  and  .-n  lis  lower  edge  a  Miudinglv 
brilliant  point  of  light  shone  forth,,  a  We  of 
the  sun  still  sh'minK  through  between  two 
mmniiains  on  ihe  edge  of  die  moon.  It  was 
the  beautiful  "diamond  riiu»"  effect  I  Plate 
II h.  Alongside  ihe  brilliaut  pninl  of  Sight. 
•  iher5  lesr*  bright,  the  Kaily  s  beads.  also 
shone  for  an  instant  between  other  lunar 
mountains. 

Then  the  snn  was  completely  cot  eml.  anil 
around  the  (flack  moon  shone  out  Ihe  treat 
httlti  of  the  corona,  with  faint  streamers  ex- 
tending out  in  all  direction*  (Plan-  J>.  Here 
and  there  along  the  moon's  edge  could  be  SOM 
red  spot*  of  Hiehl.  prmnitteore*  nn  the  sun. 
great  flamrlflir  eruptions  of  hot  hydrogen  gas 
rising  beyond  ihe  edge  of  I  he  moon  5  obst -urine 
rim  If  lute  IT). 

'  Ready.  |M'?  called  Dr.  Van  Birshrnerk. 

An  assistant  lifted  the  shutter  off  ihe  end 
of  hi*  telescope  tube. 

"Ten  .  .  j,  twenty  .  .  .  thirty,"  said  the 
voice,  r minting  ofT  the  prexinuj  seconds  of 
totality,  Ur.  Kiess  and  Dr,  \V  eaver  were 
bending  over,  peering  through  their  guiding 

eyepiece??,  keeping  thrir  spectrographs  Focused 
mi  ihe  *un.  Que  of  the  weather  ImlLnctns 
soami  off.    Soldiers  brld  another  ready  to  go. 

Above,  as  the  moon's  shadow  passed  over, 
the  >ky  va>  il.uk,  and  below  the  vin  Men  ury 
was  shining  brightly,  with  Venus  and  Mnrs 
a  little  above  A  Tew  bright  stars  could  lie 
seen.   The  darkness  was  not  the  darkness  of 


ntghl  but  more  like  that  of  a  serai-twilight, 
and  around  Ihe  horizon  there  wn>  a  ruin  of 
Tight  where  the  sun  was  shilling  outside  ihe 
limit*  of  the  moon's  shadow  I  page  2Sn>. 

A  hush  fell  over  Ihe  $pcriaiar$.  We  M rained 
our  ey«  to  see  whether  one  of  Ihe  waves  oi 
cfaruj  cloud  was  in  front  CVlf  ihe  miv  rlurinir 
ihi*  crucial  j^-riud  of  totaUty.  Some  clouds 
were  there,  but  50  thin  that  they  were  no 
hindrance  to  mosi  of  th*  observations.  In- 
ex%>raJ»ly  the  count  of  time  went  an.  Already 
we  were  in  the  second  of  the  (our  short  min- 
ifies. 'Twenty  ,  .  .  thirty  .  .  .  forty  .  ,  . 
middle/'    Totality  was  half  over. 

Eclipse  Demi  :  Uc|H»ricd  b>  Radio 

()n  a  hiuh  plaiform  iHvr|«H»kiii2  the  sierw, 
Iter  draiier,  VFU">  spfldj^evenls  antiouncer, 
was  tjrscribing  the  .spectacle  in  drnmatk  and 
thrilling  words  for  eitrly- morning  listeners 
back  home  (page  29J|. 

*Ten  .  .  .  twenty  .  .  .  thirty,"  said  ihe 
voice,  counting  oft  iS^e  fourth  minute.  -Ten 
sexemds  to  go!  End  of  totality!"  On  the 
ijistanl  Ihe  beautiful  Haily  5  In-ad,  nnd  dia- 
mmul  rinu  ajwin  flashed  out.  this  time  at  the 
upper  edge  of  the  nkir.  Tlien  a  cresceut  of 
Itght  appearerl.  gradually  widtrimy  as  the 
moon  RMHTd  on  downward. 

In  a  few  minute*  the  darkness  had  disap- 
peared, and  the  reluming  heat  of  the  im- 
t-ovcird  -lih  drove  off  the  chill, 

XewspjipenueJr  eriiwded  amunci  with  swillly 
written  news  Imlfeiins,  and  I  rtrshicd  them  to 
the  nd£u  tent.  They  I  .Id  ihe  worirl  that  our 
observation*  had  been  *.ticce5sful, 

"l*hen  everyfine  relaxed — all  but  Father 
Heyden  and  hi*  team.  They  labored  on  fnr 
SO  minutes  more  until  fourih  contact  an«l 
the  end  of  Ihe  erlfr>ser  «ti|l  Umlcf  their  actions 
to  the  tonllntiinB  couiil  Of  ihe  loud-speaker. 

Between  S:22  a.m.  and  11:00  a.m.  ihe>- 
hMik  r>00  pictures,  one  every  15  seconds  Fbf 
more  than  two  and  nne-half  h<Hiri.  When 
Ihe  nerve  wrariine  job  was  done  they  dropped 
ethairited  on  iheir  cots. 

Kvervvme  was  connratulnling  |>r,  Briggs, 
Dr  KIe^s  and  those  who  concurred  with  them 
in  chtiu^ini!  this  pari  of  Brazil  for  the  ob*er\,a- 
tiojis.  Their  jtriijmpnt  in  locating  the  site  well 
away  from  the  cloudy  weather  nf  the  coast 
had  been  fully  vindicated. 

Two  weeks  later  only  two  Army  sergeants, 
James  Kerns  and  BtttfgC  \ViIUaru$\  Were  left 
in  the  bare  deserted  clearing.  They  had 
volunteered  m  stay  and  uihird  Dr*  Van 
ftJesbnwtk'5  td&ctjpc  until  his  return  in 
Auglftt,  Only  when  they  finally  leave  will 
our  1°47  eclipw  expedition  really  cnme  to 
an  end. 


HU  Camera  FlinioAntph*  ilic  Eclit*w  KefleciwJ  iti  4  MiiTur  tltwt  Folio**  tlw  Sun 
In  lliiw  *iy  SlaH  Vbtituffmiilirr  K.  K.Scpwjii  .iiiUiniM  <Uji\  Mwily  im-tiuti  pkntn-^    NV>1<  Ay  trnVukm  In  mirr*;. 


C  lt«llBMHJiP-»r»|illto  Swim  (l'totTDiTlii «  IT  ftrtfev^  ll    W«*n  mil  llcT  W  Min'CC 


Protecting  Their  Eye*  (ton  m  Hrazilniii  Visitor*  Watch  the  Kclipse 

Hrlntr  aiu|  allir  Utility.  whr«  tlvf  fiUn  i*  (ULfUaDv  CMVtffcI  l*y  the  m--un.  it*  Ufibt  U  still  w  bright  UuLt  It 

•mmxtt  Ik  ob*H' t^'^tl  *»t*ly  cwpl  thwrtJffb  minkon"  glnw  plr***  01  npowl  ph'iinrniptnr  iihn  Many  dtuem  of 
Htnaiuva  anil  Use  Minouiuifiig  ciniiilry  vuiirtj  (fir  i'\tK<iiUnti  c«mp  wn  nvtip**  iU>  Ti>c  frncr  -rfuriiiiii)  >pCCliilor» 
(com  It*  kdrtiib-t**  e»Wrv*tion  urtm.    Kr*-n  Inlcn&j  In  tht  ediptt  wiu  ibuii-n  ikiruuebuut  Hrj/il 
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'le.cv    riu.i.  .   iplicJ         rdipsv  Evcrj  15  Sccondi  fur  Over  "I 'wo  and  m  Half  I  hum 

Fatbrr  Frnnti?  J.  liryejrti.  S.  J   with  am)   at  (torzclouii  CwllvRc  Otacrvului},  umJ  bl*  thrw  :u£uinnK  tniitk 
UQC  piftnxu Jurctujckiaj  ll»e  uh.Huh  pJ        m**ih  Irani  tJw  lirnrtnnli'ir  In  the  aid  of  Tbtf  tcH{MC 
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Purl  <»f  I  he  I  nut  Sunday  Oitud  i\i  Ymi'HW  Hears  i\w  h\p«rdm<m  kipluinmJ 


\wn— <:  Uf-<riuiU*t  p-tl.u  fc»iriiniwi  In  M  ami  fl«t  ft  nuituu 

I>r.  Curl        Kicss  Dcucribv*  ihv  Instrument*  in  Ywitinft  Ur.T/ihun  Officer* 

SrvemT  ilclcj^tion*  o(  military  ami  civilian  officfok  invprrt"!  \h  r*'\i\*e  camp.  Tb»»  iinialian  Air  Fcirc©  ami  vriEHWi 
civil  jccDcics  lent  c&KtoliaJ  jNiwpihirnt  ami  pne  ^  iliufilr  assteiarui!  to  the  expedition  h  many  way  a. 
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.Sample  of  Camp  Drinking  Water  Gvts  u  CJurmicul  Test  I  nun  Ihc  Doctor  (Onrcr» 

Tahkt  at\dcd  W  «Tilc*  fft  <h*  vlnl  Iftdfca^-t  bv  n  r^for  -"haunt  if  eunuch  r.Morinc  hut  uilitrrl. 
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ALE  *ANDf 

HOUSE 


•  in  Bnfaitl  II  Hrvin  a»4  KlUi  U',  burling 


Sir.  Hill  Vaiitfhanr  (Iniup*  (look.  Piny*  with  Hi*  Tame  Green  Purakceta 

Winy  •okUrrv  uf  ihr  wpclijtoit  rnwli*  pel*  uf  I l«r  binl*    In  I  be  wiwvl*  urumuJ  tkw  immp  ilirn  ivrrv  itlmi  monkey?, 
OWJ*.  hawk*,  titer,  1-jJivt.  and  uutui.    The  si^a  "Tike  Ail  I  Waul"  hung  inside  the  mess  baU- 
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Exploring  America's  Great  Sand  Barrier  Reef 


By  (2a rr.  Eit;is\  U 

//'if A  Wu-Uratiatts  by  thf  Author  anJ 

FDR  -w>Tiir  J00  mile-;  southward  from  the 
muuth  Of  nirsapealtr  Bay.  North  Amer- 
ica's great  harrier  reef  of  sand  extend* 
into  the  Atlantic.  It  angles  inward  (tun 
Cape  Henry  until  at  Hat  terns  it  is  nearly  30 
mflcs  offshore.  1<  varies  from  a  narrow  hank 
|HFTKrilJi*ally  covered  by  *lurn)  tide-  and  ml  In 
vagrant  inlets  to  stretches  three  miles  wide. 

There,  sheltered  by  the  harrier  dune  »mw 
deep  unci  quirt  «<»o<U  festooned  with  Spanish 
moss  and  graced  with  palm*. 

\s  a  seeker  of  unbeaten  t fails.  T  dnive  fttOM 
this  Mil  sand  shore  toward  a  strange  and 
mirage-distorterl  horizon  for  wore  than  ISO 
miles.    Mv  lire*  seldom  Irll  lite  H_*a-weited 

■ 

sand. 

I  found  mvself  in  a  land  of  hfctorv  and 
heroism.  Here  was  born  the  first  white  child 
of  Knfclish  purenU  in  America;  there,  witches 
were  ducked:  at  one  place,  uiiiri  lirM  Itevi  ;  at 
another,  pirates  un:bed  their  stolen  trainee; 
and  for  every  mile  of  this  shore  brave-  then 
haw  given  up  their  lives  in  following  the  creed 
of  the  Mirfmaw,  which  tells  bint  in  put  out  to 
the  aid  of  a  stricken  *h\p  btt1  is  silent  about 

his  coming  hack. 

I  wn?  in  a  land  where  there  I*  al  once  ele- 
mental s'.rife  and  serenity.  Hurricanes  from 
the  Caribbean  drive  i»reat  sea,*  to  butter  away 
at  the  rtvl:  and  against  them  the  wonder 
fcrasse*  of  rhe  sund  hack  quietly.  Their 
Elistenimr  blndes  wave  like  banners  .is  they 
grow  and  spread  and.  with  the  help  of  the 
render  winds,  gather  (he  sand  into  dunes  lo 
resist  the  sea. 

Near  my  pathway,  in  a  free  hung  with  red- 
berried  greenhrier.  wood  din  ks  nested  beside 
ihf  dark-anuicr  wnler  of  a  cypress  pool;  far- 
ther off  an  eagle  Stared  above  the  dunes;  I 
passed  a  raft  nf  whistllnc  swans  riding  on  the 
quiet  waters  of  n  great  coastal  lu^oon.  I 
found  trca-uiv  in  shells  and  in  i|ueflf  sea  life 
on  every  mill*  I  drove. 

One  etifb  of  the  highway  through  this  Land 
o(  the  Sera  h  the  cnunini*  surf;  the  other,  forest 
or  riune«  pnrtd  or  broad  snimil.  Its  pavement 
is  washed  new  ami  denti  by  tli"  incoming  *eii 
iwire  each  rliiy.  I  drove  it  south  from  Cape 
Henry,  jklkI  ihr  pleasant  resort  of  Virginia 
IkMch  (Plate  II  and  page  past  False 

f "upe,  and  across  ihe  line  from  Virginia  into 
North  Carolina  ituap,  juufc  >2^i. 

The  fi nuer  of  njrid  led  ine  between  the  vast 
fre^h-water  sound  of  Currituck  and  the  sea  |o 


.  Gnu*,  USA.  Km. 

Stuff  Phututjrafhrt  John  E.  FUuhtr 

Kilty  Hawk;  thence  past  Kill  Devil  HM  and 
ihe  Dunes  of  Dare  to  the  bland  uf  Sir  Walter 
Raleisth,  called  Roanoke. 

Still  southward  I  drove,  to  Oregon  In'lel 
where  the  sod*  of  the  fishermen  live.  Beyond 
jt  my  lires  left  rleeling  prints  nn  4(J  milis  of 
*hifirtig.  wreck-strewn  beach  till  I  came  lo  the 
candy-*!  riped  luduhouse  of  Cape  Eiattenu 

There  I  turned  with  the  ca|>r  ahruf^thr 
southwest,  throu^lt  tt^a  pitie  forest  and  open 
lieath  to  Hattera*  tnlel.  The  Irail  led  ncro» 
it  down  U  danr-llankrrt  bearh  anil  through 
si'veral  miles  of  shall«iw-water  drhin?  to  the 
live  oa(cs  and  whitewashed  neatness  of  Ocra- 
eci,.-,  ,ii  1  I  r,i.-..ki-  win- -i'  itaijifiullit)  l»flie<-  it*. 
liisUtfy      a  In Jr  of  Bliukheard. 

A  C,a<,f  nl  Many  M>H>d*i 

As  man — '"t  womnn — h:w  moods,  so  has 
ihe  Land  of  Ihe  Sen.  It  can  be  a  place  of 
j^urm  and  hardship  when  a  northeaster  blows 
and  rain  and  spindrift  cut  the  face  and  bliitd 
the  eye»:  rtr  when  a  chifl  Rale  drives  oul  ai 
lilt?  northuol.  carrying  the  »and  hear!  hi^ih  in 

slinging  blasts,  turning  the  sea  to  sullen  lead 
Hnl  for  even-  dav  like  (lib  there  are  nmnv 

day^  ihe  year  round  when  the  suit  is  bright 
and  warm,  and  rhe  lorn;  blue  combers  break 
lazily  hkr  the  slow  ^rnile  of  a  woman;  when 
ihe  seen  I  of  warm  pine  needles  comes  from 
the  whkU  behind  the  dune,  and  sonR  sikiitows 
situ:  In  the  baybcrry  bushes.  ThEs  land  Is  good 
then. 

A^airi,  there  are  boistemus  and  inviiforating 
days  when  lrrcaL  5ca5  crash  on  the  liar,  ajul 
I  Imp  east  wind  taste*  of  salt;  or  the  wind  shifts 
to  a  whooriine  hr££2e  from  the  wi^t.  making 
the  hlerp,  toppling  wavrs  toss  hack  their  whfte 
tnanes  tike  wild  Pulommu  stations.  Thk  land 
is  gwd  then,  ti». 

I  could  find  no  ruck,  nor  sod,  nor  >onm. 
mir  clay  in  this  lard:  It  is  a  world  of  sand 
Hut  rand  is  not  lifeless,  sterile:  deserts  are 
made  by  climale.  not  by  rand.  Sand  Jjivrs 
life  to  it>  p!ont-sr  its  pra.*..w,  iw  forest;  nml 
h  shelters  rhe  furred  and  winced  m-.itures 
that  Bvr  in  it,  on  it,  and  above  it.  Il  hits 
l«*;iiity  in  its  rippks  and  m  the  shadowed 
curve*  of  its  dunes. 

L  found  a  2est  to  driving  on  wind;  it  has  a 
f«l,  a  huoyanev,  thai  no  road  has  ever  bad 

But  there  Is  much  to  learn  about  sand 
driviBK.  1  listened  to  Coast  Guardsmen  and 
fishermen  expounding  the  Jorc  f>t  the  wash* 


The  Nation*]  Geographic  Magazine 


por  156  Year*  Cup*  Henry  Limits,  lime  Guided  Ship*  inn.  <  Jhcvipoake  B*y 

Ttw  oM  (uiniMDfto  tyhJtottffcj  towrx  rfghl,  wm  Uir  fir»|  Tlichi  wcclwi  by  the  FccWruI  Government.  Before 
1701  IxmfiriN  on  tbu  mhiI  direr  lud  Vewel*  lt>  ftalbawine,  Nodnlk.  ami  fiiher  CheupulEf  fKwtt.  The  promt 
Iron  ticlohouse  replaced  ihc  oltj  veteran  In  IKSI.  Grey  buildings  arc  part  of  Fort  5tac>'i  guwdian  of  Uic  water 
npproarta  in  thn  Nulion'ft  Cat>ilnl. 


the  wet  *and  al  low  lidr:  how  its  firmness 
varies  from  falling  tide  to  mfng  tkfcg  with 
onshore  and  oilstone  wind*;  the  danger  in 
gravel  over  In]  n  Ijy  n  deceptive-  laver  of  Kind; 
how  <o  make  a  skidding  turn  when  trapped 
i in  a  narrow,  <lefj.i  wa<h;  and  how  to  climb 
a  steep  hunk  and  tn-K*  th*  $ofi  l^nn,  or  i-rp.it 

Jim  sunH  driving  cannot  he  learned  by  car; 
tl  must  be  teamed  by  doing,  Thrre  h  a 
[*yihulo«icaJ  hurdle  whleh  irnei  be  sm- 
mounted  first,  inr  here,  at  the  end  of  the 
concrete  .oid  u^phrdi,  Lwgin*  the  Hnknuwri. 

Tbc  driver  on  dw  sand  must  combine  cau- 
tion with  a  bit  of  daring.  To  him  the  word*, 


"Yow  can't  set  through,'*  should  be  an  invi- 
tation tu  L;u  ahead,  his  way  well  IJk'lilcl  by 
his  bridges  burning  behind  him.  He  mast 
rush  in  where  nngds,  and  perhaps  outer- 
hanki-r>  .'Hid  Coa^t  Guardsmen,  fear  lo  tread. 

AH  reef  drivers  get  stuck  at  otic  lime  or 
another,  U-  iJa-es  Miuilubbcr?.  as  T  was.  or 
ablr  sandmen.  The  Km*  $and  trad  need*  one 
who  van  drive  by  irues*  and  by  gash  anil  frel 
chtfrffvil  in  the  midst  of  seeming  rbzios  and 
catastrophe.  He  must  bluff  the  sand,  or  the 
*nnd  will  bluff  him. 

Hrhil  r    M.utrni!    south,    J    r:_V]  »|nrrd  C;ipe 

Hmry,  northern  anchor  nf  tlir  jrreat  sand 
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ttvjifli  Orivur's  Ts^luumrc — Slued,  in  ihb  Incoming  Tide! 

New  -Niic*  Ilcutl,  NuHli  Omlinii.  thi  nhotngniphtfr-'i  jeep,  flying  |>ic  National  <W?ucru|ihii-  Snru'tyN  flue* 
U>in^d<lowri.  Mr  Fltttrhrt  vvpnt'lur  help;  whrii  lie  rrluirwr)  ivuvi!*  wff  lu|*junii  the  undiai  anil  the  driver 
wax  perched  mi  tlie  limwJ.   A  Ctrasl  Guard  Uurk,  hrl|mj  l*y  tiu  Jeep's  liiur-wtel  <lriprT  pulled  II  but, 


Seo-hlnMcd  Stump*  Rear  Witness  Ui  an  Ever-Jilllf linjfc  Front 

f"-«n&Unt  warfare  between  K3  and  land  uliing  uV  rrrj  vtttei  ihr  tutach,  makeo  anil  unmakes  ope«,  cats 
nrw  Inlet*  ami  nil*  «1d  0B«t,  Thea*  atumj/s  were  pari  ol  a  fufeal  jl  False  Cj|ie.  VlrguaU  when  tl  was  a  tfttt 
upn.  LkYp  tapioolA  withstand  ihc  sea1*  mwuli-  paW  C»|*r  E*  ^  rumrd  Imww  Uj  tuu^UJ  Vr»«el»  ila 
bijm^rikphy  raemUIr*  thai  nl  Cape  Hm;) ,  i<<mc      mili-»  w  ihc  north  4|H£r  Wll. 
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U"ho\  the  Mfrtl  Pnpulur  Man  on  Any  Beach? 

During  ■Hutimcr  months  Virginia  Hmdi  hulncf  with  tfx  time*  iu  o3T-*iivm  popolmioB.  Vcuurtlunlst* 
Ibrnng  fct»  sti  mllr*  of  bntfccb;  colon uJ  umhMU-  «Jut  ihc  iluin-  RudW  rafu  riitr  the  tutiaketi,  irolaiuiir  Ihi- 
l.t'l*  wJitdi  raxrtl  aMuiv  in  prucfjtr  nuncifrm  during  hvurtiruc  (Fiul£  II). 


reel.  It  is  a  jzeonraptaical  .4miilrioi:k.  a  true 
migrant,  no  rannj  securely  tised  to  the  map 
than  its  wandering  dune*.  To  everyone  s  dis- 
may ii  is  w.mikfing  off,  leaving  behind  it 
nothing  more  Mih*tantuil  than  f;iih'im  lines 
fin  o  mariner's  chart. 

Vagrant,  Cape  Henry 

This  is  not  the  fir*t  time  Cape  Henry  ha* 
"one  nn  a  pilgrimage,  ft  was  onii:  \.'\itht  mile.-, 
to  the  south.  Were  i!  Iu  resume  its  aid  place, 
tlit  >hnrc  resort  oi  Virginia  IU;uh  miehi  he 
embarrassed  10  find  itself  two  miles  inland  in 
n  dense  forest. 

T-suw  evidence  of  its  fornirr  [m-iiion  in  the 
nli  stump*  ami  peat  beds  wliii  h  art  sometimes 
inutivpntl  nl  low  tide  near  ihe  resort.  The 
Array  ha*  pkoed  riprup  al  Ihe  tip  oi  the  cape 
In  an  attempt  to  prevent  further  movement. 

Taking  ti>  ihe  air  nver  the  cape,  I  was  able 
f<»  trice  il>  growth  and  recent  recession  by  the 
lines  nf  ancient  dufu:  series  which  were  as 


easily  readable  a-  tree-growth  rfftg*.  The 
story  I  hey  fold  me  is  one  of  luic  after  line 
of  sancfepitu  followed  by  dunes. 

At  each  new  *eric-5  nf  dunes  was  formed, 
those  behind  if  became  covered,  fir*i  with 
sand  Eraser,  then  with  bayherry^  and  finally 
with  tree*.  Hut  was  built  a  cape  about  firo 
miles  broad  and  three  miles  in  depth. 

Then  I  could  stv  where  the  picture  had 
changed,  about  (he  lirtic  the  Jamestown  colo- 
nists Landed  or  The  cape  in  1607.  The  sen 
had  counterattack* i],  thr'winu  up  a  great 
mardiing  dune-  three  miles-  lung,  which  rolled 

fts  steady  way  inland. 

Between  this  jrreat  curved  dune  and  the 
shallw  \mys  behind  the  cape,  sheltered  from 
pales  from  the  sea  as  well  05  from  cold  blasts 
out  of  the  north  and  wr*t,  a  wilderness  grew 
up,  one  of  venerable  oaks,  hickories  liettcbes, 
Kura-%  and  pines,  alternating  with  |mk»I5  peo- 
pled wah  cypres  and  tupelo!  Thkwdderuew 
has  been  known  10  Virginians  tit  least  since 
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thr  limr  ol  OtKWjp  Washing- 
ton 05  the  [>iacrt. 

I 'lie  grassy  forefltine  nin- 
nin^  nlun^  ihr  bench  U  a  bui- 

vrork  against  the  xti,  hul  the 
imivusg  ilnne  can  Ih?  likriitfl 

to  an  amphibious  task  furco 
Lint  In  I  »ti  pijfJi  iubnrl  anrj  pre 
]r.itv  i tie  way  (or  the  final  at- 
tack by  (he  sea.  So  this  dune 
trnveltfl  more  than  a  mile  iniit 
the  Dcab^f,  rearinii  \ise\t  tnnre 
than  90  feel  into  I  he  air-  It 
left  far  behind  the  aid  light* 
luiilse,  i\rM  l-nleral  benron  hi 

the  I'niTiij  Siato^tniQi  in  1791 

and  still  siandiiu:  nn  a  remnunl 
uf  Ibe  old  dune  (page  526). 
In  the  dune's  woke  I  s&xr  a 

ghusl  fnrnst — pray  «iu?lelnn«i4 
hiiiiJIp^    and    limbless,  r.n- 

tomlwd  (or  200  yean  nn<J 
nniv  beiny  exhumed  lev  blv4i  I. 
in  clh-  sun.  They  were  inatnly 
uf  cypress;  other  Je?£-endur- 
in^  in-es  h.«l  iIi!va|>|H-arrti. 

The  trees  in  Ihe  tmth  of  the 
ilune  rould  only  stani I  and  rlie, 
Wilt  others  fought  back  by 
ruunterattai'k  from  the  re;Lr. 
Thev  irfwl  tn  overtake  the 
dunt',  to  i  llrnU  u pcin  iLc  back, 
and  to  stnoilter  it  by  depriving 
it  of  its  motive  puwert  the 
wind.  They  sent  IbeTr  winumJ 
seeds  spinning  downwind  id 
gmw  into  more  trees  and  to 
send  more  seexl^  out  to  attack. 

But  The  rliine  foui»hi  a  He- 
LtyinR  action,  scorching  tlie 

tender  wedlinm  with  it*  stmt* 
mer  smr!  anrl  intpri*niTiinK  the 
seeds  in  its  dry  t*»p  layer  until 
their  perms  died  of  thiol.  The 
foresr  c^uld  nut  catrh  up. 

Help  was  needed,  fog  the 
dune  was  not  only  denroyins 
die  forest  but  covering  the 
military  features  of  Fori  Siory, 
which  defends  the  Cbrsa|>enfce. 
I  had  been  there  to  witness,  J  5 
years  n^o.  the  beginning  of  Ihe 
defeat  of  the  dune.  The  wr- 
eftltT  had  been  called  in.  and 
the  dune  was  covered  with  pine 
needles  to  bixui  the  saw]  teui- 
pfirarily  anil  keep  its  fierce 
heat  from  killing  the  smcdlinfi*. 

'Jlieu  5ome  bund  rods  of 
thousands  of  six-inch  pine 
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C\\cttkin&  In  nt  a  Canine  Hotel  in  Norfolk 

Vtalur*  to  \  irwnui  ixuriwi  may  park  ihrir  ptfi|  tor  tftr  dur  re  thij  <omfonioMi* 

kennel,  Norfolk,  on  Cpr*a|K-iikc  Bay.  ia  within 
I  he  \p  i,  n?u  and  Xvrth  L'aiiiiimi  ciuatl 


(IIui^a  had  beea  planted.  They  h:ul  thriven, 
and  wl»n  I  returned  this  time  the  moving 
dune  was  gane;  in  ite  place  1  saw  a  young 
pine  forest,  jnmc  of  ite  trees  30  feel  tali 

No  longer  menaced  by  the  Rrtral  dune,  the 
Desert  was  threatened  from  another  direction, 
anil  1  again  watcher]  its  (ehuc.  It  IluI  Ijeenme 
a  place  of  ^tmirlcaiure  to  scientists  ami  nature 
In  vers  from  all  over  the  country.  A  pair  of 
sandy  wheel  tracks  wnnrlered  through  it — jnsl 
a  wiJdeniess  trail,  nut  prriending  Jn  he  a  mail 
Ferns  finished  the  tires,  and  dogwood  bios- 
-•"ra-1  rem  lied  into  1  he  car  window*  .if  those 
who  drove  it. 

Suddenly  the  Government  descended  upon 


it  with  plans  Co  put 
nrrtt  to  work,  Diking, 
•  uttin^.  trtmraine.  and 
substituting  modern 
landsca|)in^  for  Us  "nn- 
udinr».  They  MHru-d 
to  sui5o  the  "Friendly 

*  75-fuol 

I  4.  I       mm  i  i  boal 

I  ^^BL^^I  tMrrn,KM  ,™ 

l  >/iFi    7"         llnilivrh    uU-il!    .i  r 

*  J*  baps  out  of  the  cy» 

presses  knees. 

But  the  women  of 
'I  tdr  water  Virginia,  who 
considered  the  Ilesert 
and  its  trail  their 
charge,  rallied  to  its 
defense,  stormed  offi- 
cialdom, aril  won  their 
case,  The  Friend ly 
TruTl  woultl  not  become 
A  turnpike:  denaturing 
the  invest  would  stop. 
A  part  of  America/* 
disappearing  wilderness 

area  wis  reprieved  at 
{"ape  Henry. 

Leaving  the  cape.  I 
drove  |o  the  end  of  tlie 
concrete  and  dropped 
my  wheels  off  into  the 
?and.  Willi  my  tire* 
down  to  20  pounds  awl 
my  fool  heavy  on  thr 
acceleraior.  I  roared 
across  she  dry  bank, 
bound  for  tie  hard 
safiri  of  Lbe  wash.  At 
its  edge  was  I  two-foot 
drop  cut  |>y  a  recent 
storm. 

There  ««ir>  nothing  in  the  book  about  what 
lo  do;  my  sand-driving  mentors  hntl  neglected 
to  mention  such  a  possibility*  So  I  pulled 
around,  hitting  ihr  bajik  squarely  to  prevent 
capsijdn^,  locked  my  wheels,  ami  slid  gently 
over  the  drop,  crumbling  the  edge  as  I  went, 
and  landed  on  the  wave-packed  wash  with 
hardly  a  jar. 

For  a  while  the  wash  was  level:  then  I 
reached  a  stretch  of  undulations  formed  by 
breaking  waves,  where  the  occupants  of  die 
rear  seat  found  themselves  in  a  continual  state 
of  suspension.  To  the  very  veiling  such  a 
stretch  of  beach  is  always  a  delight,  but  for 
some  the  motion  causes  real  seaskkiics&;  there- 
fore 1  run  up  on  the  dry  bank  until  die  uudir- 
Liti"iu-  ended. 
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A  half  down  miles  or  W  south  Of  Virginia 
Beach  1  iiirnwl  Inland  to  search  crumbling 
record*  in  the  old  fnurtlwuis*  of  Princess  Anne, 
Virginia-  They  tnfi]  me  u  strange  tale,  a  paral- 
lel in  a  well-known  story  of  colnninl  New 
I  lurland.  I  found  thai  as  Massachu*»tK  had 
had  Its  Salem  witch  haimiiitf.-.  m\  Vimnifl  had 
had  115  Princess  Anne  wilrh  duckings 

Here  tytwUv*  WitL  Ducked 

Ducking  was  nut  so  harmless  as  it  sound*. 
A  woman  accused  of  witchcraft  WHS  slrip|ied 
of  Iht  i  |i (thing,  f«nmd,  and  cast  info  the  water. 
If  <Jir  MoaTril.  *he  wx*  guilty  T  and  was 
promptly  hanged,  tl  jbfi  SBttfcj  she  was  Lniio- 
ccrit;  but,  being  dead  from  drowning,  she 
profiler!  little  ii  Iver  vind  leaf  ion. 

Grace  Sherwood  was  Princess  Anne  County's 
[liEimus  witch,  t  he  record?  tell  how  $he  way 
indicted  in  I  TOO  Iht  rieini:  .1  witch  wa--  taken 
In  .1  place  aptly  named  "  Witch  Duck,"'  bound, 
and  thrown  into  the  waier  hy  the  sheriff. 

The  affair  ended  In  anticlimax,  however* 
Uouud  as  she  was.  Grace  Shcrwixhd  confounded 
her  would-be  e.\ei "utinners  hy  clambering 
a.thcrrv  and,  Jar  from  taring  tagged,  lived  on 
more  or  less  happily,  as  far  as  the  record 

-.ratis.  foi   *-t  nrnri    yr:ir-,  urn!  rliwl  in  lied. 

Returning  10  the  beach.  1  reached  the  bulge 
in  the  rnastfine  at  Fa!**  Cupe,  where  the  wash 
widened  and  became  as  flat  and  smooth  its  a 
|umiJ  table.  After  picking  my  way  through  the 
Mumps  of  iJi<t  submerged  forest,  which  indicate 
that  then?  was  oner  a  true  cape-  there,  pro|>- 
ably  the  one  shown  un  old  maps  as  "Point 
Knrklcy."  I  picked  up  speed  <p:ige  .*27). 

Hut  I  po-wd  Eon  many  blurred,  IntereAtlng- 
loiikirif*  object*  anil  had  to  lurii  back  for 
another  look.  They  were,  respectively:  a 
hammerhead  shark  and  a  5ar«e  sea  Uirtlr  which 
had  come  lo  un  unknown  end:  un  tirprt'y  which 
had  caught  a  fish  too  large  to  handle  tpafjc 
354):  nntl  a  concentration  of  sea  shell*. 

Arnphihinitc  Pijjb  Like  $ea  Fond 

Some  movmiz  dot-  011  the  horizon  became 
pigs  in  the  surf.  We  ^turerl  ;il  one  another 
for  a  while,  and  then  f  i-iui  "rnt  hack  to 
slicking  thetr  hiiads  under  the  breaking  waves. 
They  wrfe  am  o  wring  u  queer  Utile  mole 
crab  <fimcrilv  tuipuului,  which  is  about  the 
shape  and  surf  of  n  pigeon 's  egg  (page  335). 

There  wine  hundreds  of  the.se  crab*  jutf 
under  the  sand,  and  they  migrated  up  ami 
down  the  slope  01  rhe  wa^h  a*  the  tide  moved 
fn  innl  out.  As  the  swash  *if  each  wave  re- 
crded,  I  could  sea*  Ihi*  V-shaped  marks  made 
on  the  soul  as  they  spread  their  antennae  to 
catch  fo*Hl,  their  Im.hIIc^  remaining  hidden 
under  the  saiuf. 


"ITie  piufc  net  fat  on  this  and  other  sea  food: 
but  since  their  pork  k  a  hit  mhy  to  the  Taste, 
they  are  pennwi  up  and  fret  a  landlubber  diet 
before  being  marketed. 

Nine  mifes  inside  North  Camlina,  I  climbed 
Lrwuj'k  JlilJ,  mi  SU-!ool  marvJiit^  ilune,  b?r  :i 
preview  of  what  was  to  cutne.  Four  miles  to 
the  south,  among  great  yellow  dunes,  was  tall, 
slim  Currituck  Beach  Light.  On  my  ripchl 
was  Currituck  Sound,  5  miles  wide  and  aO 
milrs  l"n_ 

Manv  yeiirs  ri«o  ihere  wsis  an  inlet  just  to 
the  north,  and  1he  water  of  the  sound  wha  saJl 
Then  a  great  dune,  pn^bnbly  1-eAvnrk  H  rl  i 
itself,  had  a  part  in  rlostni*  the  inlet,  and  the 
watrr  lurnerf  fre>h.  The  Siute  li«<'(>rr-  to  keep 
the  water  frtsh.  because  i^eal  rlamwpe  to  plan! 
and  anhnal  life  would  a-sult  if  the  souutl  ever 
btH'ime  sait  jgafet 

As  I  left  Lewark  Hill.  1  Iwgan  to  meet  bald 
eaifles  on  the  beach.  There  were  «*verii]  pairs 
of  -idults  and  a  mimtwr  of  jroaOf  in  immature 
phlma^e.  In  ihc  rieKl  fitne  mihs  I  rnutUed 
17  of  them,  nearly  two  to  the  mile,  a  note- 
wiirthy  density,  Hi^ht  years  before  I  had 
sern  only  two  in  140  tniJrs  {mm  Cape  Hrnn- 
to  Hatteras  Ink-i. 

GbfQfliCFl^v  of  Wlulir  tlcad 

I  crushed  the  sleep  fnredirne  xu  Currlttick 
iSt-ach  l-ighl  and  the  green  oa^is  neslLlni*  at 
its  fool.  Locally  the  place  is  thrice  named; 
Whnle  Heml  for  tfe  bay,  Currituck  Ueacli  fur 
lire  b>ht,  an*l  Corolla,  N'orth  Canillna.  for  ft* 
post  office.  Few  beach  Iravdurg  suspect  fts 
presence  behind  the  dunes. 

It.-*  narrow  lanes  are  hedged  in  by  preen 
fhirket^.  whirl         tkii  day  were  alive  with 

myrtle  warbkrs,  moctongbircU.  ami  cardinaW. 
Children  ™  playing  under  tht*  live  r*ak  in 
front  of  the  white  schoolhouse  with  tiny  beJl 
lnwer.  ami  a  cow  and  simp  chfckeni  fnra&ted 
on  thr  grass-grown  streel  by  the  genera]  >i.orc. 

1  'i.n  ir  H  I.  H»  U\  h  l.iurit  .  ■  •  it  1; i:rvi riM »-- i  ii-! 

brown  brick,  mellowed  by  70-odd  years  at 
storm  atiul  ^un  to  (he  color  and  testnre  of  the 

tanned,  ruddy  cheek  of  an  tdd  sea  eafitain. 
It  fills  the  80-mile  pap  between  Cope  Henry 
Light  aod  Bodie  Island  Light  nl  Oregon  Inlet 
warning  against  a  cna>I  thai  Is  a  diuuyeroav 
Ire  5hore  when  a  nnrthea-Sier  U  bh>u*init 

At  such  limes  the  yurf  is  incredibly  vi'denl; 
mighty  viis  curl  furward  ami  era^h  their  un- 
lith!  tons  of  wnter  vertically  down.  Tlun* 

batter  mi'u  to  death  e%*en  before  druwninu 
them,  ;iinl  tt-ar  inasfilvfrirmliered  <hips  as  if 

they  were  orange  cratts, 

Sucli  was  the  surf  which  b>ok  85  Hv<5  in 
sight  of  the  liRht  on  the  la«t  cJ ay  of  January 
in  !R78^  When  the  Mctrnfwlh  was  wrecked. 


F  «  Ann*  »lr  Fwm,  ur^ui 

Cjpinii  willi  CulIaM  Wound*,  a  PirjiuU  CInrTcni-^ciilprLued  I  KuJ  J(t*i*  Klml.,hIi 

the  Water*  of  ILiiiljv.s  Ink  I 

"TidnJ  current  und  *torntf  carved  thU  rcTnicdcr  of  the  ituyi  whm  BluiMirurri  nude  maj-tiy  Ociainb: 
Jnlrl  lii:  winlcr  quailc/".  Burn  IjJfc'aM  Tead).  I»c  luuirht  SpsitiUrihi  In  tile  Caiiltlmun  i»  a  prlvMlrrtsirun, 
He  ruihril  |virAitf,  mruvrietl  4  e*piutvtt  Fwndi  rnmhahtman  tola  a  40-gtun  warship,  jutd  nude  hb  Juroi? 
Icarrti  irnni  Vixpnia  to  the  SjjjjuhIl  Main.    In  Lt.  Kiibcit  Mawturil  of  ihc  KuvjI  JSavy  mrpri^ed  the 

bu^inrct  in  blft  tnr  .mil  killrj  htm  In  permit  airnW 


There  b  an  on^tvrd  mystery,  bio,  still 
hanKiiiK  over  thi=  bewh,  Kwjht  t*alr  and 
aU  bunds  wine  last  when  tbey  went  nut  in  their 
^unl«oat  tn  the  aid  nF  an  Italian bark.  No  nne 
know*  what  happened  there,  but  >»*im-  tliink 
thr  Vfpuld-be  rescuers  were  knocked  on  the 
head  lay  the  bark  s  crew,  who  TTiistodfc  ihcm 
lor  wreckers* 

A  crew  of  Kir&averc  shot  3  breeches-buoy 
line  ilmurd  another  fnreipit  nhlp  preparatory 
In  lirin«irn"  it*  urw  ashore.  The  ftMnitfohal 
surfmrn  saw  ihtT  gbip'e  rrrw  hrnw  ihr  line 
OVCfbcwd  and  in  a  panic  lake  lo  their  bo&ts  1 
and  -tart  north  toward  the  Chesapeake.  A 
life>avins  crew  Farther  north  had  In  r<w  out 
and  convince  theni  ihat  wreckers  did  hut  await 
them  ashore.  i 

.1.1* 


The  old  light  has  seen  strange  thirty,  but 
none  was  stranger  than  tbe  occurrences  of 
December,  I9QJ.  Ju>l  In  the  north,  ,i  .til; 
never  before  seen  on  thai  coast  drove  ashore 
in  a  stall.1.  It  Wit<  the  submarine  A/owajwi, 
one  of  the  br^l  in  our  Navy, 

Omit*  Wrtfft  Teleitram 

"While  the  Nation  w^is  busy  w.iichinjc  In  sett 
whether  il  i:nuJd  be  ri-ttoaled,  sumethiruz  else 
hap|i«Mn-tfJ  at  Kill  Devil  Hill,  25  miles  to  the 

M»uth.  Asa  result  nf  it,  two  brothers  walked 
over  lo  the  Kilty  Hawk  weather  .station  to 
send  a  telegram.  Relayed  In  Norfolk,  it 
was  addressed  to  someone's  fnthcr  in  <>hio, 
raying,  ''Success  four  flights  Thursday  morn- 
ing .  .  .  home  Christmas/'  The  message?  was 
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signed  by  a  man  named  Orville  Wright.* 

Holow  Currituck  Bench  Li^ht  I  met  a  whale 
on  I  he  wash.  Fie  was  a  pilot  whale,  or  hlafk- 
fifih,  about  12  feel  loim.  and  lir  limJ  nut  Inny 
been  separated  from  his  mother  ;f 

A  herring  gull  *tw>d  near  by,  eying  him 
speculatively,  At  fit  in  tenuis  the  whale  sighed 
dismally  ami  tremendously  through  the  top 
Ml  his  head  and  mice  In  a  white  5lrUfcglccI 
fivhly.  Tie  had  evidentU  Mrupgtlrd  a 
time  to  get,  afloat  and  was  gelling  dlsctidrturecL 

The  pilot  whale  $et*ms  to  be  subject  to 
blind  panic,  and  a  leader  will  suddenly  dash 
ashore,  followed  like  sheep  hy  the  rest  of  the 
herd.  I  wondered  wlu|  cuutd  have  frightened 
this  pilot  whale. 

He  wn>  an  example  of  symmetry  and  siream- 
litiinc — clean  and  4 leek  an*!  shining.  He  had 
the  high,  noble  forehead  of  a  thinker.  Itut  be 
tyM,  ]  am  afraid,  not  quit*-  bright;  ii  be  wji-. 
so  wise,  why  did  he  Miami  himself"' 

Nevertheless,  I  was  sorry  for  him.  ami  later 
I  was  relieved  tn  find  that  he  pot  afloat  on  the 
next  tide,  to  the  probable  disarust  the  hrrring 
gull.  '  n 

Hclpint*  I  lurid*  in  die  Smid 

I  stMp|K*el  1  m  ihr  drjf  bank  to  investigate  am 
old  wreck,  the  ribs- of  which  fiom  n  distance 
resembled  the  bleadird  skeleton  of  a  steer 
beside  snroedrsert  trail. 

There  was  no  >i*tn  of  habitation  or  human 
being  from  Imri/ain  Tn  hrirfion,  yet  in  five 
tiiinutr-  t  looked  up  to  find  a  Cuasl  Guard 
car,  I  wo  fishermen  in  a  mode!  T.  and  a  travel- 
ing butcberman  with  his  shop  on  wheels,  all 
MLtppircg  to  sec  if  I        in  trouble. 

Then  alonir  r.imc  on  orange-colored  bus 
labeled  "Dare  County  S<honls.M  It  was  I- »»ded 
with  rhildrctft  ehlhiEsiiisfically  br.nl  on  Ktviiiy 
Help  should  it  bt  needed. 

So  traveler  mi  the  beach  1  raise*  another 
without  a  creetmc.  nut  I  it  is  unknown  Tor 
anyone  ever  to  pass  a  Hopped  ear  without 

offering  aid. 

1  turned  rnland  at  the  rite  of  old  CafEeys 
Inlet  and  drove  5nme  miles  on  I  he  sandy  slinre 
of  Curriiuek  Sound.  My  Trail  plunder!  into  a 
dark  forest  o|  oak  and  Kctlly*  where  the  sand 
ruts,  Ui  my  etnbajTOKvnirni,  Took  me  through 
the  front  yard*  and  nlmoM  acro«  the  frent 
porches  of  the  diitie-fnrext  village  of  Duck. 
North  Carolina. 

\*enr  Kitty  Hawk  I  crossed  the  paved 
Wrfuhi  Memorial  highway,  f  Ashore  was 
once  enacted  a  sea  tragedy,  the  details  of 
which  have  remained  a  mystery — the  disap- 
pearance of  the  daughter  of  Aaron  Burr.J 

Farther  down  the  beach,  the  til-fated  Swed- 
ish steamship  Carf  Gerhard  came  ashure  in 


I  £2*?.  She  sat  I  here  for  J»ome  years  nn  an 
even  keel,  then  fatik  straight  down  in  thr  sand. 
Tuday  there  is  110  tram  of  her,  not  evwi  her 
bridge,  on  the  smooth  sand  ot"  the  wash- 

Am*rivu*  Grvult-St  Ucrrkhun 

K«ir  miles  muxh  of  Kilty  Hawk  Lifelwrnt 
Station,  and  about  a  mile  inland,  *  lands  what 
Hit*  once  the  largest  and  mus4  nearly  perfect 
barkhar,  or  crescent  Ir  marchinu  dune,  in  die 
triced  State?  Ii  is  91-fool-hi>ih  Kill  Devil 
Hill.  From  Itecvmhrr,  ISCtf,  when  the  Wright 
bmthers  made  their  first  flights,  until  the  dune 
was  iinranbPrccd  in  1929,  it  marched  soulh- 
*wd  500  feet,  «r  muchly  20  fe<  1  r,wh  year. 

This  rate  of  travel  agrees  wllh  thai  of  the 
hafkhans  of  North  Africa.  As  a  rule,  small 
dunes  travel  footer  (ban  larue  «mt.s  En  Kjiypl 
•tunes  about  60  feet  hfeh,  being  onc-tnJrd 
smaller  than  Kill  Devil  Ilill,  travel  some  50 
percent  faster,  or  .^0  feet  per  year. 

7  saw  I  he  jerebt  dune  l>e!ore  man  lilid  hLc 
TEitjainEtii;  hand  upon  it;  it  was  pure  wind- 

sculptured  beauty.  Sw  it  hut  b*wn  cowrerl 

wilh  woods  ctebrU  ..ml  planted  to  (jrusa  ami 
WL'dJb  in  stop  lis  tnovement,  A  beuutiiul 
monumeiil  st rtjol^  on  its  sutnrnit.  a  rniiTJurlaJ 
to  the  Wright  brothers  ( Piute  I  L 

Hut  h  is  ct  dune  no  lutiarr;  it  is  just  a  hill 
with  fiarklike  curlicue?  ii  w^Iks  and  drive,* 
around  iL  Tho^-  who  love  the  wihlness  of 
the  l^uid  of  llu-  Sh'^  would,  prefer  to  sec  thr 
dune  covered  with  a  flowing  «oblen  robe  of 
sea  oats,  whic  h  would  have  pipped  it*  move- 
meut  but  pn^'rvi-d  it*  heautv. 

From  the  top  d  Kill  Devil  "HQ1  I  could  sw 
t.i  the  south,  acrnss  a  nurruw  sound,  Koauoke 
Island,  site?  of  the  Lost  Colony  and  the  birth- 
place of  Virginia  Dare  (Flutes  VI.  VII  1. 
But  before  cros^itiR  over  to  it,  I  dn.ve  west 
over  arehai  wooden  bridges  lo  G^Inglon 
IsItLrid  in  Albemarle  Sound. 

There  I  learned  tint  the  Lost  Colony 
1587,  whath  antedated  JanMM^wn  by  20ycutn» 
and  rboiouth  by  M  ytr*ir>,  may  itself  be  ante* 
dated  by  another  lost  cohi-ny  perhaps  sevrral 
centuries  older. 

Some  years  ago,  s/>  the  story  goes,  an  old 
live  oak  growing  on  an  Indian  shell  burial 
mound  was  uprooted  in  a  storm.  In  lu  nwts 
were  two  carved  pipes  which  were  not  Indian 
fn  dt~fgn  or  c« imp* -si! inn.   They  were  th/Mi^ht 

•  Sro  "Jktoinr  cimchhiK  "niroudi  Noilli  Catalinn." 
by  Mrlvillp  Chairr.  N'atkvvai  Gr4iuftArjuc  ALujumt, 

tSrr  "Whjilr*. -(Sfumi  of  the  Sea"  hy  R«niininon 
Krllupjr.  N.vnosuj  tih»uMPirK  Mjuunovr  Jiuiuim-. 
1040. 

JSM-  "A  Hit  oi  Eliutrlhan  Enidnm!  in  Vtm-o...." 
hy  UUnrh  XnilrtvH  Epkr.  N'at:ov.u.  Gcu«jatAenac 
lkTu,«m».,  EJnrmher. 


Anjjry  Waters,  Whipped  by  Hurricane  1Y  iritis.  Topple  Bct3L-h-*;jc  Home*  at  Mu.iJ 

Sturm  ml-tfil  IIjmkI*  ovrirun  rojtis  and  Uwn=  anrl  uhiVrmhie  hoato.  Wot  ladiin  bmrirxiie*  tlul  vvrt 
n«nh  initially  blast  the  cii*TTvji.!  iHilfliiw  Ktfl.    That      ScpitmbrT,  IW4,  Jrovr  taJl  ckut  MVim  ihc 

icti  inio  pjimhni  h«unri    Ki^cninr  dhveridn.  U  hurkd  ihc  pilt<i~u)i  wattr  Ihu.Il  lo  lite       (pup?  vw). 


by  ^me  lo  hr  M:i>an  and  hy  others  to  be 
asdocbtrtl  with  the  "Kritlrv  of  Omar-lit/' 
i«>und  across' I  he  a'unil  on  the  mainland  and 
likened  lu  Roman  urns.  The  Indian  laueht 
thf  white  man  to  smoke.  Bui  wIk»  taught  the 
Indian  to  srunfce? 

Contiuuinu  ^nulhward,  I  dn<ve  past  Nag* 
Head,  where  wreckers  were  suppu*ed  u\  have 
uritfinaied  the  name  through  the  custom  of 
luring  «hirv-  to  their  doom  hy  lyfuc  a  lantern 
to  a  horsed  bend  L»v  simulate  a  iipht  on  a  ves- 
sel, tl  makes  it  (jond  alary,  hul  reference  to 
tlir  map  shou>  Sags  Head  to  be  die  name  of 
a  village  in  southern  England:  run!  I  ho  early 
settlers  of  this  reef,  many  of  whom  came  from 
England,  brought  ihe  names  of  finme  of  their 
towns  wttfj  them. 

Kor  1m  mflcs  s*>uth  of  Nags  Head  I  drove 
an  inside  trail,  ray  car  lurching  mitrli t ily  in 


the  deep  meandering  tracks  like  a  skiff  hi  a 
shnrt  I  warn  sea  and  scraping  Its  belly  on  the 
sand  and  grass  till  it  tfrnrtt  like  a  newly  minted 
coin.  T  was  in  search  of  Oregon  Inlet.  (He 
exact  position  o(  which  i*  a  hit  uncertain 
because  of  its  constant  .southward  imvcl. 

(mmo4  tn  Svj  in  an  Xiilomiihrle 

Suddenly  I  cmeryed  frwrn  .im«nj»  In*  dunes 
on  W  a  wide  marsh  covered  with  a  fool  of 
water  in  which  there  was  n  maze  of  thannefs 
through  rhr  grass.  Beyond  it  was  ibe  inlet: 
the  water?  of  I"am1in»  Sound  were  tin  wing 
swiftly  seaward,  meeiinn  a  succession  of  heavy 
SQtt  coming  in.  The  resultant  maelstrom  Y 
fU  to  cross  was  rmt  reassuring-  There  was  no 
g&p  i  if  a  terry  or  o  ferry  slip,  and  it  was  nearly 
siilinjr  lime.  Sam  tire  tracks  disappeared 
into  i he  waier,  hut  in  ilui  marshy  labyrinih 
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there  was  i>"  vicn  of  where  ihcy  emrrced,  if 
ihey  ever  did  emerge  instead  of  continuing 
down  lii  Davy  Joint's  locker. 

Brinu  without  compass,  sf-Mahi.  or  channel 

buoys,  I  lay  to  for  a.  pilot.   He  came  in  the 

form  hi  ii  tiovi-rnrjieril  truck,  which  look  to  the 
wuIlt  in  a  cloud  nf  spray.  I  followed  circum* 
>|i*ilJy,  hub*deep  in  the  water.  After  half  a 
mile  of  cruirttH'l*  wr  umr  in  .1  nurshy  bank, 
and  there  was  the  ferry. 

I  flmve  up  the  landing  ramp  and  then  hel|>cd 
pay  i he  ferry  away  from  the  bonk.  The  waves 
of  the  inlet  kepi  the  deck  under  a  few  mrhrs 
of  wuler  during  the  crmsinn,  but  that,  ] 
framed ,.  was  normal. 

A  Haven  for  HirJt 

[n  the  inlet  we  passed  a  ll.-ck  of  300  black 
dimmers,  kn<wn  locally  a*  shearwaters;  and 
a  large  flight  of  cormorants,  called  there 
"nigger  gees*,1'  juissed  close  alwinrd, 

The  ferry  sailed  up  to  u  likdy-hxili  Infs 
MKi«.Mh  spnl  no  Ihr  far  shore  and  drnpped  ils 
ranvp.  lis  three  vehicles  tacked  oil  and  wan- 
dered over  the  sand  tint*  In  ft  itenerully  south- 
erly direction.  There  was  no  road;  each  knew 
where  he  wanted  i<>  t?o  unci  made  his  -wwii 
t racks  in  thai  (IiivciJikii.  The  sand  driver  k? 
an  individualist  and  an  optimist;  he  always 
*eek>  a  better  Mutr  titer  the  sand  hut  almost 
never  finds  lL 

la  Exiling  ibe  dry  bank  en  route  to  die 
wath,  I  failed  to  build  up  my  speed  hljA 
enough  before  hill  iris  the  deep  dry  sand  and 
Rot  stuck.  I  did  wt  *j»in  my  wheels,  hill  tried 
rocking  out  in  a  rhythmic  iVirward  and  back- 
wd  motion.    My  tires  went  dreper. 

With  the  help  nf  a  pavtenfler  I  gave  the 
cm  tlu-  rather  violent  hf«n*l  r.wkinu  treat* 
mcnl.  The  tires  were  momentarily  jerkrd  up 
on  the  high  side  each  time,  and  a  little  sarin 
flowed  beneath  J  hem. 

After  len  minule*  my  tins,  were  back  on 
the  IrveL  1  scoorwrd  the  worst  »)( the  dry  *and 
irnto  the  rut?  ahead-  let  my  tires  down  from 
20  to  15  pounds,  and.  Ik  ins  careful  In  keep 
my  power  even  with  my  traction  and  n«il 
ahead  nf  ft.  putted  nut  and  down  tu  the  wash. 
I  w.ti  learning. 

I  spi>k*  the  Orrgrm  Inlet  Station  and  the 
Pea  I>hinc!  Station*  now  inactive.  The  lutinr 
was  manned  by  Xegraes. 

Aside  from  its  professional  efficiency,  it 
was  nuierl  fnr  its  pork  chop*  and  pan- fried 
cabbage,  and  for  the  Itowt  rm  die  me*s  table 
inu>  which  went  a  contribution  whenever  sirm- 
prof;uaity  sKpped  out.  Xear  by  is  the  Federal 
migratory  waterfowl  refuge  where,  with  the 
game  birds,  thousands  of  laughing  gulls 
breed. 


Surprisingly ,  Sew  Inlet  had  closed,  and  I 
sped  over  its  former  she  on  the  wash. 

A  few  milt^  south  1  spoke  (*htt  .im.ii*ntiiko 

Station,  where  I  got  more  details  on  the  hurri- 

rane  of  September  14,  l'J44.  al>oul  which  I 
httd  been  hrariiu:  .ill  down  the.  Ciwt.  With 
the  barometer  fatten  to  27.97,  iu>d  the  inishore 
winds  bliovinn  the  mm  rose  and  pttwd  com- 
pletely across  the  reef,  piling  up  water  in 
Pamlicn  Niund  anil  dividing  the  mainland. 

Suxfjfidy  ilif  wind  decreased  in  velocity 
with  approach  id  thr  jilnrm  center:  then,  in- 
creasing again,  it  blew  violently  froai  the 
Opp-^iic  direction,  and  the  piU-d-up  water 
from  the  sound  surged  back  and  washed  across 
the  reef,  meeting  the  sea*  coming  in  from  the 
ocean. 

Many  \\»\i$v^  came  udrifi  in  the  near-by 
villaui*  id  Koflunlhe  hjhI  Avon,  1«U,  lhank.i 
to  fjtdck  action  by  taiasi  <iiranbnu*n  ajid 
fishermen.  iheFe  was  no  loss  of  life 

Oitt  at  sra  it  was  a  different  Story.  Two 
t  usi  Guard  cutters*  Jac&san  and  ftctlhx. 
were  convoying  a  torpedoed  ship  nm inward. 
Mounuiniiiis  M-as  lairl  ihnn  uvrr  on  their 
beam  end?,  and  Ihcy  foumlercd. 

After  drifring  in  Hie  l»cll5  and  wn  rafts  in 
'hark-infeMed  writers  for  tt  tc  than  *>()  h  iir  . 
survivors  were  picked  up  by  Coast  Guard  air 
and  sea  units.  Fnrty-eisht  officers  and  men 
lost  their  lives,  17  dying  on  the  second  uii;bl. 
In  this  rescue  work,  the  motor  lifeboat  from 
the  Oregon  Inlet  Station  did  yr^irn^^rll^ 

Thru-e-aircvirvk-d  Spot 

Ten  miles  farther  un,  T  reached  a  spot  whir]i 
is  thrice  accursed.  In  the  August  hurikane  of 
IHoi)i  i|M.  ^houiier  Aartm   Jttpfard  drove 

aiiuire  here,  liittittft  with  trenu>riduu5  forcv. 
Surf  men  shot  a  line  SOX)  yards  across  her 
headstays,  but  her  crew  wn*  jxiwerless  to 
reach  It. 

The  report  goes  on:  "Ship  Started  to  go  to 
pieiM*";  dec klu hl«p  fim,  hatch  cjinibirj^,  ditkv. 
and  bulwarks.  The  iiassenjrer.  Cummings.  in 
the  mt/JEen  shroud?  wa_s  caught  by  one  leg  in 
the  ratlines  and  slamnied  back  and  forth  until 
iii-ai I  I  i  fore  the  niiz-centnasl  fell  river  the  Brdt. 
Mainniasl  broke  in  rwo  and  b  din  wed  over- 
board Seaman  Torn  Xilsen  was  carried  with 
U,  worked  himself  clear  and  disappeared, 

"Captain  W'essel  jumped  frooa  ff»re  rigging 
to  fry  In  swim  ashore ;  luniwj  back  and 
dnnvnivl  within  fne  yit4s  of  the  ship.  Male 
and  three  seamen  in  fore  rinsing  foil  into  the 
!#a  with  furemast.  Surfmen  with  line  around 
waists  wnded  into  the  heavy  surf  tilled  with 

•See  "Ufr  with  Our  Fl^Otn;  Ciwul  Guard,"  In- 
f"r  Batmw^  Ciillon,  N'.mnjrjw.  Ct  iULipaic  Mu.a- 

fWJt,  Ma>\  J<M!. 
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p)ank*r  timbers,  and  broken  spars:  saved  three 
men.  Captain  K.  O.  Hooper  of  Little  Kinna- 
keet  Station  nearly  lost  his  lifp.  broke  lcft-?* 
That  was  run  en»»uuh.  The  nest  thy  the. 
h:<rtcenlin£  Priscilia  came  ashore  ihtTe.  Four 
lives  were  lost,  but  surf  man  Rasmus  S.  Midg- 
ett  of  CuJI  Shoal  Station,  on  ununited  patrol 
and  with  the  sea  tip  to  hi*  saddle  cinh,  went 
Into  the  surf  uriiJ  siauEe-honrled  saved  ten 

That  wii  fUiiJ  tint  enough.  In  the  1955 
hurricane  the  four-masted  schooner  C.  /I. 
Kohltr  was  driven  ashore  at  ibi*  smnc  spot, 
Imi  the  wafer  was  so  hi#h  that  she  rode  far 
up  on  the  twarh,  Nine  men,  a  woman,  anil  a 
dog  were  token  safely  ashore  by  breeds 
buoy.  Captain  Hnuper,  who  had  broken 
his  loi  in  the  A'irott  Rtppurti  resrue  .'i  year* 
before,  took  part  in  the  Kvkirr  reseires. 

The  hero  nf  the  I'rhriUts  wreck,  Rasmus 
Mfrlgett,  bears  a  name  that  is  a  proud  one 
on  the  reef.  The  history  of  the  Coast  Guard 
and  the  nld  Lifesaving  Service  3*  inseparably 
Jin Um)  with  the  name  MidKett. 

When  Keeper  John  Allen  Madgett  took 
.1  M.irfbnal  "in  fruit]  rhioTtiaroniii'n  fn  l°l'tt 
|0  the  aid  of  the  blazing  tanker  Mirfo,  the 
crew  were  all  in  ihe  Mirfgeu  f.iniiK :  Keeper 
John,  Arthur,  Clarence,  Xhm,  Leroy,  and 
Lee  Qftftfel,  wbow*  mother  *b*S  A  MitlfttrM- 
MldvHiN  not  nnljf  served  in  lifeboat  stations 
in  this  war,  but  their  names  are  known  nil 
over  the  Pacific,  where  they  manned  landing 
craft  fur  amphibious  operations. 

Sixteen  mare  miles,  and  I  was  at  Cape  Hai- 
leras  Light.  Darkness  was  falling,  the  sen  was 
rising,  and  the  bank  WflB  sleep  and  soft.  I 
made  it  In  tin:  rl nne6 v  however,  in  a  breathless 
dash,  after  first  rexrmtnoiterfns;  on  fool  and 
pfadnu  sand  monuments  on  wa*ji  and  tresl  Id 
uuirk*  my  turns. 

Soldier*  of  tbt  Suiid 

HaUemj-  I  ii;ht  was  saved  by  grass  after  the 
(iiAi'rnmrnl  had  scivrn  it  up  fur  lost  and  built 
a  new  tower  inland.  The  water  bad  rnmr  in 
nearly  SOD  yards  since  J  871,  threatening  l he 
fiehL  Brmh  femes  raised  a  dunr,  and  sea 
oaLs  were  planted  on  it.  The  dune  has  Rrown 
and  expanded  until  now  the  light  is  nut  of 
danger,  A  hovty  gra^s  die]  what  engineer  and 
sterl  jrroins  could  noL 

There  has  been  constant  warfare  on  ihe 
reel  between  the  sea  and  Che  wonder  grasses, 
of  the  sand.  Urfnre  men  came,  the  grasses 
were  victorious.  They  built  the  barrier  dunes 
behind  which  the  forest*  of  Hattcras  irrew. 

Man  ha*  Iwcn  almost  an  enemy:  at  best*  a 
poor  ally.  He  cul  ilur  trees,  and  tils  stuck 
ale  and  trampled  3  hp  .sand  grosses.    Loss  of 


the  mirtheni  fnre?1  of  Halt  eras  and  infoarfs 
by  L he  sea  followed.  Not  until  lately  lin-  man 
learned  to  help  the  gms*f  fn  replant  it  when 

the  sea  washes  3l  away,  and  to  keep  his.  stork 
from  fL 

Like-  two  t'oa^t  Guard  lie;nb  pal  mis.  twn 
sand  iiras>rs  meet  hrre  ten  the  reef:  boach 
grass  mines  i|mvn  lO'in  (lit  jmr tii  to  meet  sva 
4«i Is  coining  up  frmn  the  south.  They  form 
t*j  pi>iJf  but  they  do  better  than  that.  They 
fore*  Ihe  wind  to  drop  the  sand,  and  n^  the 
sand  rtses  each  year  I  hey  send  out  roots  at 
the  new  sand  le  vel  and  sJep  by  %tep  keep  pace 
with  rhr  rl-ina  dime.  In  the  meantime  their 
subterranean  stems  spread  the  pro-s?  widely. 

A  third,  salt-meadow  cord  prass,  whkh 
covens  the  ran^f  of  Unh,  has  similar  prupcr- 
Xies:  and  a  fourth  prats,  which  I  call  "purpfc 
hair.  '  taLi-s  over  had;  uf  the  dunes  and  in 
Octnber  lurnis  a  purple  bianlu-i  from  northern 
to  &>uThern  hurteufin. 

Thmiah  restdents  are  Nkqitjciil,  those 
ptasscs.  if  handled  right,  can  protect  Hnl- 
tems  and  the  Test  of  the  trcf  frrrrrt  bolh  sea 
and  sound,  again  making  it  the  forested  para- 
di.-r  il  i  litre  was.    Much  o|  the  extensive  grass 

Elantin^  made  hi  the  late  'JOV  has  linn  lo-t. 
m  au-*e  chirinp  the  war  there  was  nv  motley 

or  labor  for  Tepladag  the  i?f<tss  washed  out  by 
hurricane*, 

IWixtan  w(wlfi  were  a  |il«ts.-knt  chanAe  from 
the  wind  and  sun  <<f  the  beach.  The  wind 
wo*  but  a  whisper  in  the  tops  of  the  pines 
as  I  drove  post  red-berried  yaupon.  the  lovely 
hvender-fmitr-d  French  mull  lerry,  (njgrant 
buybem1.  aiwl  grapevine?  Mm  prew  lo  the 
treefops.  And  I  mrt  here,  at  lis  farthest 
north,  an  adventurer  from  the  south— the 
dwarf  palmrltii.  a  true  palm. 

In  l°37  Ihe  (lwernrnent  titfik  Iftrps  lo  make 
Hnllenu  into  a  national  seashore  uiteationBl 
area,  The  war  temporarily  livid  up  Ihe  prof- 
ert  and  nil  companfe*  moved  in  to  explore  for 
oil.  Deep  test  welts  bruuyht  up  thousands  of 
tiny  fiWiil  ;initnai*  inatord  nf  oEt  and  plans 
for  niakiuit  Hatleras  into  u  national  play- 
ground are  again  being  considered. 

Humor  on  !fal!cra& 

Purine  the  war  a  Coast  Guard  doctor  min- 
i st*- nil  f'i  Ihe  people  of  Buxlnu  and  the  other 
villages  up  ami  down  Ihe  reef.  He  delivered 
many  babies  aiut  rrbVvrd  much  suffering. 
Ilui  residents  Werr  not  unconscious  nf  the 
humor  in  the  situntion  when  Imi  ste|>ped  out 
of  his  nfRcFal  station  wason  lo  visit  an  ex- 
pectant mother,  for  tm  the  side  of  the  vehicle 

was  the  stpn  "I'nited  States  Coast  Guurxl 
RevruitinK  Mervice'  l 

Beyond  the  woix!-   I  dri»ve  thrnnch  the 


Frmn  GfottH  SunJ  Harrier  Keel  Willuir  wid  < Irvilli?  Wrigtn  FilSl  Flew  mi  Airplane 

At'ip  Kill  V-i.-i  il  1  tin  Mmt  KiM>  lliwk.  Ntirtb  CimRw,  Hi*-  v*iu«ri3  tfmnUc  p>lun  huiior>  lli«lr  conqucM  of  fibf 
ttlr.  From  thf  hih.  ibrn  a  Urec  ttovtap  *an*|  ciutir  tlu-v  Icamod  U»  pllifr  N««r  hy,  on  UecrmheT  IT,  WKD,  thrv 
nuflf  iht  flr»t  UM-ctf »i'ul  ftLrhti  in  n  pfjirw-ilrivm,  hiuvki  lhan  4ix  uaiL    (tat?s  ha*  anchor  H  the-  iiur<hini;  liucc. 
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Tbcw  Old  Murium  Shot  Matty  a  Life  Line  lo  YWi.-U  Wruckod  Nwr  fjaflcyti  Inlet 

B<rfor*  a  p*  wu  fiiwt  the  1*91  wra  rnvciwl  fnmi  lire  <!U%  botif  tfcut  ck-mig  iKc  line  for  c«y  rantlin*. 

Modern  Lylc  *tin  ami  paUlLkc  ooniuiarr  tv  In*  trj-Uir  this  uM  vcjul[uiufnL 


T.»  ihv  "HiMcliconthcr"  ilif  Grcut  &tiul  Harriet-  Keel  Yiddx  Rich  TiL-uMin* 

Tbcy  turifir  iwm  tlnr  wwfer  «hrlk  *t  louver  Ml  IhuuntlJ  ftnAojftk.  urate  foiwumuj.  lo  whjLr  knuUnJ 
vbclU  il  c-ilho  «iifc.    Rilil»«J  iJwIk  arp  iwUe    Wth  ik  -  -plr;k|  tzg  nhtwn  b  allow  ■ferfi*. 
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open  moor  lu  the  fishing  community  uf  Mai- 
reras  village.  It  fa  a  place  of  shrimp,  rroafcers, 
way  Inuii,  flounders,  spot,  and  a  unrulier  of 
other  food  fishes.  Onshore,  around  the  wrodts 
that  liner  the  bottom,  sportsmen  and  amber- 
jack  and  dolphin.  One  look  a  5<J4-pound  1  >Ujj- 
nmrlin;  anil  red  drum,  or  channel  lms,  .ire 
euujchr  in  Haltera*-  Inlet  •  A  three-ear  (wry 
makes  ill*  lhrw?-hciur  trip  acm->  Pamlico 
Sound  to  Engelhard  on  the  North  Cambria 
mainland. 

Across  I  be  Inlrl  to  the  southwest  I  drove  the 
lerutlh  i)l  Orracoke.  an  island  lb*t  is  half  land 
and  half  water,  for  I  drove  the  la*l  few  mile*, 
through  shallow  water.  They  told  me  of  an- 
other rmwtery  ship,  the  Corn!!  A.  Drrrin^,  n 
three-raafier.  With  her  table  set  for  dinner, 
she  satled  Into  the  shook  in  February,  1921, 
with  no  DJM  aboard  except  a  cat.  The  fit 
lived  for  yews  at  the  Cape  Hat  terns  Lifeboat 
Station,  hut  the  mysiery  is  still  unsolved. 

0a  the  southern  end  is  the  villas  of  Ckra- 
roke,  the  metropolis  of  the  reef,  ft  has  H 
concrete  street  which  served  its  former  Naval 
Amphibious  Training  Haw.  Here  blarkbeard 
lived  between  raids,  and  in  llaitrraa  Inlet 
there  is  ;m  eerie-  reminder  uf  his  cutthroat 
days.  An  Army  Air  Force  photographer 
brought  to  light  the  presence  under  witter  nf 
the  immense  current^sculpuired  figure  of  a 
pirate,  his  head  gaping  with  cutlass  wounds 
(page  3.3 tik 

Driving  the  Dark  ltuvf 

Oti  the  return  trip  north,  darkness  overlook 

rue  at  Caffeys  Inlet  (Mate  Villi.  The  wash 
was  *mnoth  as  velvet  arid  harrf;  there  was  no 
vthraliortr— Jiim  the  bum  of  ihecnRinr.  There 
Wis  nothing  outside  by  which  to  judi^e  spwl 
or  distance.  The  beam?  uf  my  hnnllicht 
seemed  to  be  absorbed  into  the  sand  and  the 
air.  it  was  like  flying  at  night. 

For  a  time  tin.4  surf  foe  curled  into  my  lights, 
culling  down  my  speed.    Then  it  blew  aside, 

and  before  I  knew  it  my  speed  ktsd  mounted 
too  hiah  for  the  occasional  tidal  gully  and 
the  stump?  which  I  knew  lay  ahead. 

I  drove  by  dead  reckonme.  checking  my 
speedometer  In  the  tenth  of  a  mile  again*! 
rhr  .')■-■. iit-.l  (.rpi  i in  my  vtn\  dnwn;  there 
was  nothing  Hh?  to  tell  me  where  [  was. 
There  was  the  curious  feeling  that  I  "was  veer- 
inu  from  my  course-  So  a  pilot  feek  when  he 
is  on  instrument*.  But  when  1  turned  the 
wheel,  I  ran  into  the  swash  of  the  warn  ami 
had  t»  straighten  (vol  main, 

SlMnrthitiii  w.is  wrong.  1  should  have  raised 
i  he  beam  of  Currituck  Fieach  Light,  but  it  was 
not  there,  I  \  oit>tideret[  and  d bearded  the 
possibility  that  1  liad  somehow  tntde  a  rfrde 


un  the  wide  wash  mid  was  headed  south, 
waited  until  my  computations  showed  that  I 
should  hie  abreast  <il  the  light,  then  icoomed 
up  over  the  crest  of  lite  bank  for  a  look. 

The  lower  wa»  1  here,  all  rfflht,  looming  up 
dimly  In  the  darkne-.-  Hut  it  wis  dark,  li 
was  lilcc  a  good  Samaritan,  after  many  years 
of  help  to  travelers,  suddenly  gone  blind. 

I  returned  to  the  wash  and  after  a  few  mile* 
turned  around  for  another  look.  The  1i«ht 
was  on!  U  kid  l^en  but  a  temporary  stop- 
pJiite,    I  did  ma  feel  quite  m.  lonely. 

Suddenly  there  were  green  eyes  |>epriti^  in 
from  the  sea.  1  relaxed  wnen  the  eyes  be- 
came my  friends,,  the  put*.  Farther  on  1 
pulled  up  shnrpty  as  more  green  eyes  faced 
me  from  dead  ahead,  and  threaded  my  way 
carefully  Lhmugh  a  herd  of  cat  tie  lying  at 
the  edge  of  the  surf,  placidly  chewing  Uieir 
cuds.  They  were  refugees  from  the  insert- 
ridden  marshes. 

As  I  routirfevl  Fab«?  Caper  plovers  wheeled 
in  my  lights.  And  rajTiad  ffhottt  embs  danced 
weirdly  in  the  beams  as  if  they  played  bct'ote 
footJights.  The  seas  were  reachina  higher 
now.  nnd  the  rim  oi  (nam  on  the  advancinc 
wash  was  like  a  nei  kfai  i'  of  diamonds  En  the 
headlights. 

UrraiiM.1  the  wash  was  uarrouefl  by  the  ad- 
vam  inp  tide,  1  had  to  turn  partway  up  ihr 
hank  as  each  wave  came  in  and  then  follow 
it  back  to  the  harder  sand.  This,  with  the 
undulating:  headr  as  I  breasted  Little  Island 
Slattern;,  gave  the  car  the  effect  of  a  silip 
yawjntf  and  pitching  in  a  quartering  ami,  and 
I  was  glad  when  I  splashed  IlimuL'h  Rudy 
Inlet  and  was  at  Yirninla  Bench. 

The  lighted  streets  daxxled  my  eye*:  1  had 
come  from  a  strange,  dart  world  into  the  land 
of  Neon  and  Mazda. 

Cold  Flntnc  in  the  Ni£lu 

Bcu'k  fn  my  toltaKC  on  Cape  I!enr\'  1  went 
to  bed  lirvd,  bur  1  did  not  sleep  well.  There 
Mrenied  to  be  a  flickering  before  my  eyes, 

I  iswakened  to  see  a  queer,  reciirrinx  Bash 
on  my  wall.  Raising  myself  on  my  elbow. 
]  looked  out,  Mrarjjhl  into  a  fantastic  dream, 
at  wluit  m i ich  I  well  have  been  a  pane  from 
Ihinte's  IttferNai  at  what,  to  my  jjeeji-iillrd 
ijfm,  was  a  flaming  5ea  where  molten  wnve^ 
were  breaking  upon  a  bnuvn  beach.  Each 
WVVC  was  tippeil  wirh  lire  which  chaitHed  from 
a  pah-  grttn  to  a  %-ivid  blue:  and  as  h  broke 
there  was  a  liri^ht  flash,  bright  enough  in 
which  to  read  the  fine  print  of  a  newspaper. 

I  shouted  to  rouse  my  family,  and  in  swim* 

1  St*  Thr  ft<i#A  vt  Phkrs.  cdifrd  hv  John  Olivrr 
?-a  Gone,  puhtiJicd  |iv  tin-  NuiionnJ  CcHirrapLic 

Soct?ry. 
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Art  "Improved  Road"  on  Cnpe  J  I af tern*! 

EtUrnliny  nnly  a  few  Imndirrl  ice  I,  :hc  wewien  trwlc*  mv  ImjIH  lo  prolrct  All  art I Arid  daite  nthir 
tlun  lo  Aid  iHOluciyU.  The  Ilct-LUc  pljilc  all  lire  car  indtr.ilr*  the  uwtiw  h  a  vL'Ilor.  Can  kept  vti  llic  rtcf 
firnl  nm  hnvv  Um. 


niin^  r  Jul  lies  iaII  uf  u*.  grown  folks*  children, 
and  dnp.  ran  down  to  the  water. 

When  wp  got  there  it  wrw  no  Inruscr  .1  sfrnr 
from  Dante;  itwteod,  wc  were  in  i  veritable 
Land  i if  i  I*,  a  pale-cmcndd  land  of  shimmer* 
ifiii  linhi. 

KntTnmrd,  we  plunged  into  the  wutrr. 
When  we  arose  we  wure  suit*  of  shining 
mail:  Hie  water  run  nil  t«  cluwn  our  face*  be- 
came u  cascade  of  jewel*. 

On  thr  wet  sanrl  the  footprints  of  running 
children  glowed  briefly  a>  their  figures  .stood 
out  black  u&linsl  the  incandescence  nf  the 
breaking  sea*, 

lihir  Oat*  with  "Headlights" 

Wo  en  we  swam.  »ur  fingers  beneath  I  he 
surface  were  glowing  embers.  Small  fi*h  dun- 
inc  >wiftty  in  the  lagoon  behind  The  bar  were 
like  miniature  Cam  Ms.  :mf|  Mir  <>rice  t&c  scurry- 
irtfE.  sharp-painted  blue  itah<,  painful  io 
the  ankles,  could  lie  av» 'tiled.* 

They  came-  sculling  -alontr  as  recklessly  as 
ever,  but*  they  were  Buw-  equipped  with  head- 
light^ and  tin  each  sharp  point  they  carried 
a  running  Hjtfil. 

The  children,  hravinu  this  strange  water. 
(OOk  mouthful*  of  it  and  breathed  magician* 


are  by  simply  spotilinc  it  nut  attain.  Jerry T 
the  family  Airedale  and  expert  retriever  o( 
rubber  ball*,  shared  thr  excitement.  Thr 
thrown  hall  hit  Ihe  water  like  an  exploding 
rikacnesium  flarr  and  fay  There  radiating  preen 
ripples  of  light  until  the  do£.  his  ituat  set  Wilis 
a  thousand  emeralds,  swam  nut  to  Ret  it_ 

At  last,  reluctantly,  we  went  back  to  beil; 
we  had  lived  fur  n  while  in  fairytnnd. 

The  fiiifhl  of  coLI  fire  was  duet  scientists 
ay,  to  the  presence  in  tJie  water  of  myriad 
luuiilU'M  enl  planktonlc  organisms,.  Such  dk- 
|dayi  of  phosphorescence  are  not  uncommon 
in  tropic  waters,  but  I  had  never  seen  w 
brinhi  a  display  so  far  north. 

Something  like  it  occurred  once  at  Santa 
Cru*,  talifomla,  and  again  years  later  at 
Mnrshneld  rCw*  Bay).  Oregon.  Weak  dis- 
play* of  phosphorescence  are  or  common 
occurrence.* 

The  ureal  sand  reel  had  &hnwn  me  many 
thing*,  but  it  had  waited  rill  the  last  night  to 
fill  my  eyes  with  splendor. 

*  See  "Cndj*  and  Crablike  CuiSo4tfe*  of  the  Sea," 
bf  WulUm  Crnwitrr.  Nwnx.ii,  CIt«toh.O'NU- 

jw..  J"b\  WM. 

tSe*  "LUiiur  Jewel*  .il  tin*  Se*"  liy  William 
Crowdrr  N.iimxHt  litiKMimi-  Mjc-wmk.  SrplcW- 


Indian  Life  Before  the  Colonists  Came 


By  SWAlti   K.  Jonk.s 


r  y>  ifiW'S  pictorial   founafcK  wh  — 

I    work  with  camera  anil  lyjM^vritrr  hrjlut* 

J-  l hi_*  world  inin  --very  burnt',  had  their 
locb'cenuiry  prniutypes  in  two  Eurn[iean  art- 
ists ivIhj  "covered"  America  IrsA  thiin  100  yean* 
after  djlumhu*  made  his  historic  lumlf all. 

The  artists  were  Jacques  tc  Sfnyne  de 
Morgues  and  John  White.  LciJoynr'.  in  1564, 
pariiriparrd  in  mi  ill-fulfil  attempt  in  t-iahli-h 
n  French  Huguenot  colony  in  Spnni.nh  Florida. 
While,  as  one  of  Sir  Waller  Raleieh's  vuloni?K 
made  three  trips  from  England  to  "Virguib." 
in  J S8S.  I5S7.*id  fWO. 

Kach  was  lommk^ioncil  to  map  and  patnt 
whnt  he  saw.  The  remits  stirrer]  Europe  much 
a*  n  smiilar  pictorial  retard  of  life  on  another 
planet  would  affect  the  «wld  Today, 

Le  Moynr>  New  WorM  S"-i<<i:rn  ended  sud- 
denly on  ScpternUT  20,  1565.  On  that  day 
the  Spaniard*-  established  in  Florida  since  its 
discovery  by  l^mce  r]e  Lei  in  in  I  St.*  and  de- 
termined to  block  any  attempt  of  the  French 
to  Bain  a  KMithi'M  llirri-,  ji^utied  the  Hugue- 
rn  ii  s'  Fori  Caroline  -rnrl  killed  most  of  the 
defenders. 

Wilh  a  few  others,  Le  Mrayne  esraped  In  a 

French  ship.    Storms  swept  ihr  vtszv\  to 

Swansea,  Wale-*,  instead  of  Ihr  intended  des- 
tination in  France.  1-e  Mnyne  Inter  turned 
up  in  Londnn,  where  hi'  was  employed  by 
Raleigh. 

Honda  Scenes  in  Water  Color* 

Le  Moyne  was  not  heard  irf  a^ain  until 
I5S7.  when  Kiihnrd  Hakluyl  translated  into 
English  Hene  Goiriamt*  de  Laudonniere'f  nar- 
ratives fi>ncetnftig  the  French  colonists  in 
Florida,  Hakluyi  s  intioductiuu  to  the  Kjir- 
Ii^h  edition  revealed  th:tt  f  r  Miotic,  working 
mainly  fmm  memory  during  the  iwvi  decade* 
following  hi*  flight  from  the  New  World,  hud 
produced  a  series  of  waier-ctdor  pamtings  de- 
picting Florida  scenes. 

News  of  Jjt  Moyne:?  patntiups  eve  it n I  Ihe 

interest  of  Theodore  de  Bry,  a  Flemish  Rold- 
sniith,  engraver,  and  jmtdLsher  who  had  fieri 
from  hi»  birthplace,  Liege,  tu  Stra^shUTj  and 
then  in  Frankfurt  to  escape  religious  persecu- 
tion. l>e  Bry  journeyed  to  London  and  offered 
h>  buy  Le  Moyne's  paiitilng^  planning  Jo  use 
I  hem  to  illustrate  a  honk  nn  Huguenot  suffer- 
me*.  "Hie  artist  refused  to  sell,  and  De  Bry 
returned  to  Germany. 

\  year  larrr  [le  Htv  wen!  hark  t «>  Furu'luri 
and  Imujehl  from  the  artist  *  widow  (l.e  Moynr 
died  in  I5SS}  not  only  tin.'  panning  but  hh 
Fhrida  narrative. 


(hi  the  advkK  of  Hukhryt,  whose  main  ia- 
ii'tesl  wais  in  Fnulisb  ccilonixatinn  iA  the  New 
WWIil,  Lie  Bry  postponed  engraving  Lr 
Moyne's  pktnres  arid  gave  prkrriry  to  thrar 
painted  by  John  W  hite  on  the  Koaiuikc  colony. 

While-  raaie  tu  Amerira  with  Raleigh  fir-r 
eKjiedllion  in  15H5«  hut  irinnn-*!  lo  Knidund 
after  nearlv  a  vear  on  Rtmnokc  Island  and  t)ie 
near-by  mainiand  of  wliat  later  became  North 
Carolina.  He  wa-  hai  k  attain,  a^  governor,  in 
1587,  inlendinjr  1o  May  in  order  to  complete 
hif  pictoria]  record  and  help  justify  Raleigh's 
UiEth  in  Endaud's  future  in  America, 

Persuaded  to  return  for  supplies,  he  w»n 
reluctantly  ssailerl  away.  Hehind  him  he  leit 
more  tbiiti  a  hundred  colonists— among  them 
hi?  daughter  and  his  new  gmnddauffhter.  V>r- 
liinia  Daref  first  Fnvhsli  child  born  in  the  New 
World.  Not  until  1S90  could  White  make  his 
last  voyage  U*  America. 

Myitcry  "I  the  "IhiM  (-oJuny" 

When  he  reached  Roanoke  FrlanH  the  colony 
Ii.p1  viiniihed,  leavint;  the  ttngh  w^ird  -'r'  ,t- 
tonn"  carved  on  a  tree.  White  attempted  tu 
follow  the  colonists  to  a  near  by  island  oi  that 
name,  hut  a  storm  intervened.  Eientually  the 
shifK  sailed  back  tu  FniiUml. 

The  KLosl  C'nlimy"  rrmtims  one  of  Amer- 
ica a  must  absorbing  mystcrie*. 

Mo*t  fasciniitmff  to  Le  Mo>*ne  and  White 
were  the  cupper-skinned  natives  nf  ilih*  in- 
credible new  land.  At  nu  Mnall  peril  they 
went  boldly  aiming  the  Indians  and,  wilh 
inetkulous  altenllnn  |0  d*-tttl,  rvconJeil  all 
a*pei.t-M  <4  New  World  life  fur  (he  edification 
of  tin-  0|i|  World  Mung  with  their  paintings 
thej-  made  »opiot3s  explanatory  note*. 

Certain  Indian  customs  inspired  ifte  artist- 
to  astonished  admiration;  others  moved  lliem 
t'i  observe  that  some  ab»riei»ul  achievements 
matched  those  o(  the  culUired  Europeans. 

1  iiwrihingr  a  Irshve  pothering  around  a 
roiirin^f  fire  on  the  Virginia  sIhjPc  (Mate  IK 
W"hile  reported  that  such  events  occurred  when 
Ihe  Indians  -escaped  any  great  danger  by  sea 
ur  lande,  or  \*  rrturnH  from  the  warr  .  .  . 
in  token  of  Ji>ye.'*  He  noted  idso  their  nianner 
«if  chanting  5i»n^ts  while  shaking  e^>un|  raider. 
"It  is  ri  M range  tustnme.  and  worth  the  ol>- 
servatlon.'  White  concluded, 

\  i\ia£v  Life  nf  the  Indium 

Tndinri  towns  like  Seeofa  (Plate  II),  with 
its?  houwfi  and  i*arden«  in  Meal  array,  weo- 
desrriried  by  While  as  "coruiniudye  fayrw" 
I  linn    ihose    enrirr[e-l    by    fx»ie5f    such  as 
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rnmeiooc  (Flnii-  III).  These  two  scents  de- 
pict many  aspeeu  of  Indian  life — feasting, 
dancing,  niitfnp  corn,  pumpkin*,  and  uppm^or 
(tokitcu),  hunting  «h'f  in  the  adjoining  for- 
est, and  obtaining  water  from  a  near-by  ittYMB 
or  \  Mm  -I. 

VfciritiK  Dasamonqu*^>RUC,  0  village  near 
ki.iancike  Island,  White  was  intrigued  by  thr 
way  Iht"  wonwn  there  curied  their  children 
(Plate  IV).  "For  our  women,"  he  notrd, 
'  rniTR-  rlu-ir  children  in  Iheir  arm**  before 
iheir  brestes.  but  they  |th*  Indians  |,  tBkiti« 
Iheir  sonne  by  the  ritfht  ham],  bear  him  en 
iheir  backs,  Imlding  the  left  dug  be  in  their 
left  arm*-/'  Her*  the  artUt  erred,  for  in  his 
drawing,  with  front  and  rear  views,  the  mother 
hold?  her  rhild  by  the  left  hand  and  rich! 
ihijdi. 

"When  thev  uo  to  battle  they  pa  v  tit  their 
Ikoriyes  in  the  most  terrible  manner  that  they 
can  device,"  White  said  .if  the  '  wenwhs  or 
preate  lordes  of  Virgin  in "  <  Plate  V).  "They 
carry  st  quiver  made  of  small  rushes  holding 
iheir  Iwnve  readse  bent  in  one  hand  and  arrowr 
in  the  other,  read  it*  to  defend  themselves." 

Le  Moyne  reported  rhr  existence  of  moun- 
tains, "called  in  the  Indian  lantmaun  Apa- 
latcy/"  a  ureal  distance  from  Furl  Caroline. 

In  these,  he  said,  "are  found  nint  h  pr>ld.  silver, 

and  bras*,  mixed  together.  Accordingly,  the 
natives  dig  ditches  in  these  streams  into  which 
the  sand  brought  down  by.  the  current  falls 
by  gravity.  Then  ibey  colWt  it  otit  (Plnt* 
VI},  ami  ram-  it  away  .  .  .  and  after  a  time 
collect  M^ain  what  C0ntttftK3  to  fall  in." 

'Hie  Virpinia  Indian*1  method  nf  fashioning 
dugout  canoes  aroused  Whites  exeat  est  en- 
thiislasm  <  Plate  Vft).  "for  whereas  they 
want  liLvuiiinefiis  of  yriin,'r  he  reported,  '  they 
bnowe  bnwc  to  make  them  as  hanrtanmelye. 
lo  *.ai?e  with  whear  they  listr  in  their  rivers, 
and  lo  nshe  with  aJ],  as  nun*," 

An  Exomplo  for  While  Mvn 

Le  Moyne  spoke  approvingly  of  the  FEoriiln 
Indians'  custom  of  storing  their  crops  j  n  jmu* 
lie  granaries  I  Plate  VIII ).  This  -iyMrm  spared 
ike  owners  pf  the  provisions  any  apprchen- 
sion5  of  being  defrauded.  "Meedi'l*  MflWDfi 
observed  furthrr,  -it  \*  tb  be  wished  that, 
nmong  the  <"hrl*lL:in5t  avarice  prevailed  im 
more  I  hati  among  them,  and  tormented  no 
Were  the  mind*  uf  men." 

Lc  Moynes  devotion  in  detail  U  evident  in 
hi*  painting  nt  an  Indian  chief,  lilterallv  tat- 
tooed and  bedecked  with  feathers  and  mH;d 
ornaments,  surrounded  by  keening  widows, 
ftnd  with  Other  Indians  and  tojiinisls  standing 
ni  a  n^iiecl  ft  I  distance  il'Iate  IX).  In  an- 
Otter  Florida  scene,  however,  be  apparently 


succumbrd  tti  a  tendency  to  exaggerate,  for  hi? 
"erocrKlrillc*,"  or  alligator*,  lire  de|>iiled  a*  ni 
unbelievable  ne  M'fate  XIII), 

Thv  Virginia  AlpumiutaiiV  hnhtt  of  cookies 
and  eatlqg  Iheir  fish  bmuerBkuty  after  catch- 
inn  thernt  -,is  compared  with  die  Florida  In- 
dran>'  thrifty  pr.Klke  of  curing  Iheirs  fnr 
later  use.  wa.=  n.lod  by  White  (I'late  Xf 

White  called  the  Indians'  cjrihen  vessek. 
in  which  they  rooked  Wen's  t  Plate  XI).  "sn 
large  and  fine  Ihnl  our  potters  whh  latjce 
wheles  can  maJie  noe  better."  Of  the  Indians' 
moderate  iMting  habiu  he  jaid:  "I  wtiuld  tn 
p,inl  wit  would  folbw  ihi  t  example.  Fut  wr. 
^li-.tilil  l»ce  free  from  many  kyae>  of  diseaayes. 
whirh  wee  fall  tnto  by  *suniptuo*js  itnd  un^ 
sc:i»H3abie  banketls,  continually  devising  new 
WWW*,  anil  provocation  of  ghittonye  tnsatkfie 
our  unsatiable  afhrnMite." 

Conjurers,  or  medkine  men  [  Plate  XII], 
were  inspnrLint  personages  In  early  American 
tribal  life,  ntid  die  Indians.  While  reported. 
"Kivn  preat  credit  to  their  speech*,  wldch 
ofteiitynies  diey  finite  to  bee  true." 

An  f*:irly  American  Fc*|fvnl 

One  of  white's  riwtfl  elaborate  vrork*  woe 
hix  inicrpretation  of  a  festikTsI  *cene  (I'bitra 
XIV,  XV  i  in  which  men  and  women  prance 
in  a  kind  ol  endless  ennga  line  arowd  a  circle 
enclosed  by  wven  curLrusly  carved  posts,  wilh 
'  three  of  the  fayrest  \:irgtn?"  revolving  <Jowh 
in  ihe  center.  These  evefiU  presumably  were 
relahnl  to  seme  jvh.xse  uf  the  ciup  t  vde. 

Beside  the  entombed  bodies  of  their  de* 
parted  chieEs  \  Vh\t  XVI),  VHihe  wrote,  the 
Tndians  "sett  their  idol  Klwosa  ...  for  they 
nre  persuadeil  that  (he  same  dn|h  fcepe  the 
deai3  Inhlyi  -  uf  their  clierfe  lordes  that  ntith- 
in^e  may  hurt  Ihem."  And  be  arlded:  "Ths-ve 
pOfVfl  snule*  ore  thus  m^trucied  by  nature  (p 
reirremc  Iheir  princes  even  after  their  rfealh." 

In  1590  De  Bry  pubttshed  in  Latin  Thomas 
Ilarini's  Admiraitd*  Nurrtxth,  itinerated  l>y 
ctippcrplate  BOfravi^gX  frnm  While's  orisinai 
Virginia  water  colors.  The  Flurldu  volume. 
tkvtoh  Xanvtw,  wilh  mi»nvinjjso£Le  Moyne  ^ 
paintings,  appeared  a  year  later.  Tbrse  two 
work?  launched  De  Bry  s  preni  publlshine 
project,  Cm  mis  rt  /V/r/s  Vay^rs. 

'file  clrven  De  Dry  cngravinu>  after  Wider 
and  four  after  Le  Moyne.  Trprnduced  on  tin- 
following  16  pages  Ox  the  NAftOSUt  Gr:ct- 
grafiiic  MAi«i\K,  have  been  taken  directly 
from  Ad mtfnrrda  Xitrratie  and  Brcvh  Narratifl, 
in  tlir  Rare  Hooks  DivMun  of  the  Library  of 
Congress,  Washington,  D.  C. 

The  Les^ins  J.  RnsenwuliJ  dilfectian  in  Ihe 
Library  contains  one  of  the  few  cojiies  of 
I>e  Bryr5  1 390  Bnjtltsh  version  <<f  Ilariou 


Indian  Life  Before  the  (Colonists  Came. 


"When  Thcv  He  Returned  fnmi  the  Warr  .  .  .  TLcy  Make  Mvrric  *b*W  iho  Fy*r" 

Hftt  }dbA  WTvlu  ifeplcu  thr  InriDLfti'  "uiannrt  <tl  pr*ht&  with  nktinW  Bird  wi?irtn  lu  crlifUnu*  a  vklnry 


I 


t  a!  .  -  ft 


"Unmet  ol  llw  Tnwn-c  n!  Scoot  a  Have  Gardvim 


Mm  »cTn«vn.  ».  r-f  |||| 

.  *  Whcrm  Grmvcth  Tobacco  (E)* 
lotiiaxt*  fiance  around  cnrvttf  p^Q  (Ma  Lea  XJV.  XV),  Utlm  m  I  he  inTUs*  >tfwr«  (D),  and  thool  dm  w\ih  how 
,rd  '"':'v     Lruu.LiLj  1,1  ■'  1 J  '*■'■»' ,M"1"  "coikiiUi  ...ntii.;,i]  fr-'er.  ami  m.vu"  retime 
l  ^    u      telf^»wv  Imcn  nptruiiK  roro.   i»p*«r  wu  left  betwwa  tt>*s  (H),  ^^•ybc  one  flalkr  wimliJ 
cnolu  tn*  of  anutarr~   Piunpaiiu  stow  In  mnicn         »am  the  river  (U  vill*»ra  obtained  w*lrr 


II 


•  Sanimal  Ow^tiMi  WwdpW  fcwwlaf  rrw  Tww  i  ilt  nr»,  lift* 


•The  Townc  of  Porm-iwc  ,  .  .  C-«t»pj***ed  Arw>wt  with  Pfilc*  Sruckc  Huftc  tit  the  Grtnrndc" 

On3>"  rh*  thief  ami  hi*  no  hies  rxru[ikil  lunula.  Uuildirup  wrtr  cf instructed  of  puhm  cartmJ  with  uiflL*  which 
wcrr  turnr-tf  ttp  Ur  fidftiit  liftfci.  Tbg  chiefs  dwrllintr  U  ourlu-d  K  Oppan&ic  i*  tlw  scruple  (A),  'tiiuMmj  ruwruje 
4nd  <uvvml  with  »tyirw  mat  la."  When  towiu  wer*  dUUnt  from  &treami.  the  Indian*  dug  pond-  lor  water  (C). 
Foals  and  trltfbCAlkHU  «nftf  held  la  the  raidiUr  ut  the  village 


IT! 
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"All  Their  Ureal  W  Sofnimc 
Pcastca  *  »  They  Dunce 

ftrwJ  Simf 

Sevcnd  limes  n  yens  members  of  the  Virginia 
Algonquun  trine*  gathered  in  onfi  of  their  vilhurej, 
to  spend  houn  jinking  and  dancinj?.  as  dlustraieil 
(Mire  by  John  While,  A  great  /com  rliiu-unl  ihe 
festival. 

Since  many  of  the  ledum  brandish  or  arc 
adorned  with  parts  of  plants,  most  ethnologists 
iCiTv  that  they  wtir  either  [invinc  tn|  j  boun- 
tiful hnrvwi  or  giving  iluniu  for  crops  already 
fathered.  The  ume  tcene  ajjpeara  in  the  picture 
of  the  lawn  of  Secota,  (Plate  ll>. 

The  festivities  bnjau  after  sunset  t  with  the 
men  "attyted  in  the  mewt  strange  fashion  they 
can  devise,  having  certnyne  nurds  an  tbe  back  to 
dedare  of  what  place  they  bee.1*  The  dry  rat  tie 
of  seeds  or  pebbles  in  gourds  accompanied  thar 
mrnnz  and  danciEtf.  When  dancer*  dropped  out 
of  the  circle  because  of  exhaustion,  other*  took 
their  places. 

In  the  center  of  the  ring  enclosed  by  the  carved 
(Migt*  stood  "Three  of  the  fayrwt  Virgins  of  the 
eoccpanic/'  who  embraced  each  other  and  turned 
around  and  wound  ns  the  dance  proceeded  lav 
dmn  maidens  cuKowarily  played  important  parts 
in  crop  festival*. 

To  White,  the  carved  heads  on  the  post  re- 
aembled  those  of  veiled  nans.  They  are  assumed 
to  represent  minor  deities. 


O  miuwi  wawiaMi  mm* 

bff  TbwArr  At  Off.  Jill 
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**TUe  Tombc*  of  the  Wcrnatui  or  Otciflc  LonJeV1 

Hrrr  John  While  (Tursaraefy  depict*  the  Imiintu*  methods  of  emLubninc  tfaeir  deceased  rMri- 
wham  they  vrnrraicd  even  after  denlh  He  reported  how  a  trader' j  body  tow  e*t«*fi1fcd  &n<l  tkint*d; 
thrn  ibr  flofci  wa.i  irniovrit  from  the  bo  net  ocd  rt/iert  in  tor  mn  The  tkekton.  corned  with  its  uut 
tjitncJ  »ldn,  wu  placed  oc  ■  scaflold.  bende  on  idol  (JeiU  The  £e*h  «nu>  wrapped  Ln  mati  aftd  jilo*n! 
at  ihr  1re1    The  print  UftrrerounH^  Uepi  rnmtttit  viril  pray  in*  for  the  vhiU  ol  U»  departed 
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Born  Hunters,  the  llird  Dogs 


ti\    Rol  \XI>  KlUtllN 


THE  spaniel,  scrambling  up  the  hillside, 
paused.  In  front  of  bun.  fm  the  sunny 
lide  of  a  b"ulder,  was  ihp  sandy  depres- 
sion in  which,  a  moment  tiefore,  a  pheasant 
bud  been  during  itself.  The  scent  of  (came 
came  heavy  to  hi*  nostrils. 

After  a  moment  of  tension  in  which  his  eager 
tnil  fl  irked  faster  tttts  ever,  trie  dog  plunged 
into  the  thicket  where  (he  bird  lud  sought 
refuge  at  the  first  hint  of  alarm. 

In  an  instant,  with  shrill  Mjuawks  and 
rapidly  beating  wings,  the  |»rma*ant  broke 
into  thi'  air.  Thr  do«T  at  the  far  side  of  thr 
brush,  sat  to  Wfettb  it  fly.  There  was  u  sbnt 
and  the  bird  flurifttal  down. 

At  the  command  ot  the  gunner  the  dog  wits 
off  like  n  flash  inward  I  hi-  point  of  fall.  In  n 
few  imimrMjc  hr  was  back.  >ittin*2  before  his 
master,  proudly  li Miking  up  for  the  biril  !o  he 
taken  from  his  mouth. 

Man  and  Dftg  an  Afte-old  Team 

Here  was  demonstrated,  with  ZOth^entury 
rcfinernents,  the  joint  effort  which  brtniwht 
about  an  unusual  partnership  In  the  animal 
kingdom — thai  of  man  and  qQ$ 

ffcrigSnally.  the  dou  was  a  lamer  and  more 
wniilfke  nniinal.  The  man,  possibly  clad  in 
bear  or  deer  skins,  amy  have  used  a  !>ow 
and  arrow,  a  dart,  or  a  sling.  Rut  the  two 
were  vvurkini:  together  hi  provide  «omething 

for  the  pot. 

Then,  as  now.  thr  d'v  was  utilising  ft! 

superior  sense  of  smell  to  locate-  and  flti*h 
the  Kame.  The  man  contributed  his  weapons 
tD  bring  dnwii  the  quarry  which  the  dog  alone 

could  not  get.  In  pari  nenliip  they  assured 
each  other  of  a  meal. 

In  the  prehistoric  period  when  man  and 
doff  he$an  w<,«rkhus  Ifgt'lhcr.  all  were  hisnlrr^ 
Today  the  number  of  dogs  trained  tci  hunt 
forms  only  a  ?in;dl  proportion  of  the  can  be 
population. 

Man,  10  suit  his  tastes  and  hi>  mode  of 
Iivmy,  liiL-  reduced  maoy  breeds  to  a  sine 

which  would  have  doouifd  them  to  speedy 
extinction  in  ages  when  an  animal  was  ihs 
prey  of  any  ulhur  larger  or  more  crafty 
creature. 

For  all  the  tremendous  changes  which  have 
laken  plmc  «wer  tin*  centuries,  one  funda- 
mental factor  in  the  original  rnu-tnership  re- 
mains. This  is  the  satisfaction  whirh  bnth 
man  and  dog  draw  from  their  ability  to  Vfttk 
together. 

ft  is  all  very  well  for  jwcts  and  essayl-Us  In 
proclaim  the  comfort  that  corns  from  n  cold 


nose  thrust  against  one's  hand  when  one  is 
rm»ndy  or  discouraged.  But  any  man  who 
really  has  worked  with  his  pel  will  testify  that 
the  resulting  gratification  far  transcends  the 
.satisfaction  of  passive  companionship. 

Boih  man  and  dog  are  da  led  at  the  success- 
ful completion  of  any  joint  project,  be  it  the 
performance  of  some  simple  parlor  trick  or 
the  most  taxing  blind  retrieve  at  a  field  trial. 

This  fact  explains  the  tremendous  growth 
Ol  obedience  trials  In  recent  years.  In  these, 
dogs  U*Km  with  such  rudimentary  things  as 
kirrimu  in  walk  at  hrcl  and  to  <il  when  their 
handlers  stop.  They  carry  on  through  jump- 
ing arid  retrieving  to  such  advanced  tests  as 
scent  discrimination  and.  finally,  tracking. 

Nowadays  there  is  scarcely  a  dog  show  in 
this  country  in  which  obedience  trials  do  not 
have  an  important  pUcc.  Usually  they  ran  be 
found  by  going  to  those  rinfc?  around  which 
the  crowd  is  thickest, 

Obedience  15  ln:in*  widely  taught  by  scout 
groups  and.  in  large  cities,  by  humane  or- 
ganizations winch  feel  that  ihe  better  behaved 
a  dog  becomes,  the  more  acceptable  he  will 
Ih-  ii'r  an  nibariilf.  The.  wide  participation  is 
not  a  sudden  aw.ikrning  of  civic  rrspinsabflity 
on  the  part  of  dog  owners.  It  arises  because 
obedience  trials  again  bring  into  play  ihi'  basic 
teamwork  of  man  and  dog. 

Instinct  Survives  Breeding  Chamje* 

When  Georgian  -   Betty.  LTl    <th»!    IT  1 J 

stands  for  "utility  duR?    the  hi«li<-^i  decree 

to  l«*  won  In  olaqiteWii  retrieves  adumbbHI 
ovur  a  hurdle  ami,  the  esercLse  completed, 

jumps  about  her  handler  w  pleasure,  she  ex- 
hibits the  satisfaction  which  her  ancestors 
felt  ages  ago  when  one  of  them  brought  to 
hand  the  game  h'u  master  would  share  with 
him. 

Belly  is  a  Utile  orange  Pomeranian,  bred 
50  far  down  in  size  from  her  progenitors  which 
roamed  Europe's  forests  that  shr  would  be 
lost  hi  the  hunting  field.    The  fart  that  she 

has  been  reduced  to  the  itoiu*  and  Mature  of 

a  toy  has  not  dolled  her  inbred  desire  to  be 
man  5  partner. 

But  on  the  hunting  field  this  original  relii- 
tit!n\hlp  niosl  clearly  survives.  There  the  dog 
<reks  out  game  for  the  pot  and  brimrs  it  back- 
One  has  only  to  watrh  the  pride  of  any 
(nan  do«^  <leliverinp  a  bird  to  know  that  here 
is  the  peak  of  canine  satisfaction, 

Tlmre  awr  rich  rew;mls,  to",  for  the  man 
who  ?nidc£  .1  youn^  cloj^  through  the  intricacief 
of  nchl  training;. 
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IN»r*  T  J*m« 

A  Good  Bird  I  K'i"  I  loners  I  Fit  llraccniattv*  Peiinl 


Hcfr  the  (xiintLr  fl'Litr  Jll'i>  in  ihc  Von.  has  scrnlcri  tile  litrdi  unif  tui«  Ini/wi  In  a  pnhif  Mo  ln.urmnir, 
nn  Kruttldi  sctirr  il'lale*  I  nnil  IE  i.  honur*  hU  iind  by  fire/inn,  loci.  Ifmb  wilt  Mii  ,«e»iS>  until  tbtif  handler 
firrim  aimI  itu.y  ran  iw  UMj<\  fur  pl«wHn*JI  to         and         'fugr  -3 75 j 


frn  The  day  when  the  pup,  steadied  to  winj» 
Utd  shut-  brings  Ei^  first  bird  to  haiui,  it* 
master  feels  a  llirill  which  conies  seldom  in 
I  he  average  lifetime. 

Field  trials  provide  a  competitive  outlet  for 
this  relationship.  They  also  furnish  ;i  yard- 
stick for  hrrrdimz. 

In  the  firtd  thump  ion  tin-  Imutinit  itntind, 
i  iriginally  so  kern  Tn  all  nY*n>,  hus  hern  fltlfr 
duller!  by  the  effect*  of  civilization. 

When  a  man  tells  you  his  dog  has  the  blood 
oi  u  Coraanche  Frank,  a  Mary  Montrose,  or  a 
Sraview  Rex,  ym  know  thai  dug  whs  iwirn 
lo  hunt. 

It  may  never  attain  the  stature  of  these 
ftelJ  trinl  Immortals,  fur  few  dogs  Ho,  but  i1 
will  give  i  good  account  of  Itself  if  taken  out 
after  birds. 

The  Weimaruncr,  llurn  to  Hunl 

The  extent  to  which  the  hunting  instinct  is 
bred  initip  a  dop  is  illustrated  by  the  experience 
of  a  man  in  New  England  who  uciuiired  a 
Wetmuraiier  pup.  This  (ierman  novelty  t  Plate 
XIII  and  page*  374,  38flJ,  used  exclusively 
for  hunting  for  suntr  30TJ  years,  only  recently 
ha*  been  brought  i»  this  country. 

The  New  Englander  was  preiwed  lo  take 


with  a  liberal  dose  of  sill  all  the  Things  CnW 
him  about  the  fine  qualil£rH  of  the  breed. 
However,  he  wrts  much  attracted  by  the  dug's 
appearance,  and  sn  decided  Tn  take  him. 

Writing  in  a  receut  issue  o(  tie  news  leitcr 
issued  by  the  Weimuraner  Hub  of  America. 
Uic  owner  explained  thai,  lieinR  hti<y  with 
n|  her  t.btrifcs.  he  had.  nu  chance  tn  train  the 
dun.  lie  did  nol  take  bin*  into  the  field  until 
lie  was  15  months  ukl,  and  then  decided  in 
let  the  dug  t»o  a  Ions  for  company  while  be 
explored  some  likely  cover  on  the  last  iky  of 
the  woodcock  <CjW)|£ 

They  hail  not  jttine  50  yards  before  the 
ilog  came  to  a  perfect  point.  The  skeptical 
hiinliT  concluded  that  a  Field  mouse  had  at- 
traded  the  UVunaraner*  but  he  walked  in  lo 
investigate  ami  flushed  a  noodcork,  which  he 

killed. 

Just  to  see  what  the  dug  would  do.  he  com- 
manded,        get  the  dead  bjrd?!* 

The  dog  tfuaTterrd  a  bit*  caught  the  scent 
of  the  bird,  and  pointed  again.  Turn,  when 
hk  master  .sulci  mi  I  limit  more,  he  circled  ihe 
bird  uncertainly,  mouthed  Ii  a  moment,  picked 
il  up,  strutted  back  and  forth  with  head  held 
hiphf  then  down  in  front  of  hi>  toaster  and 
held  up  the  game  to  be  Ldien. 


Born  Hunters,  the  Birtl  Dngs 
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In  Hi*  I  cup,  die  l.jhindi>r  ttvtnuwr  Slinki*  <  '..ki'ilu  0..  termination  ui  lu  fV  ik 

Tha*  Mpprm^  with  vihUh  lit*  hit*  thn  wulu.  th*  fray  lir  Iwikb  hi*  hciul.  drJiut*  lib  fndty  ol  purpow.  He 
h  inU'tlt  Upon  foiling  duck\  lie  marfant  its  laU,  aiwl  lit'  mardrcl  mi  uxcius  In  set  mit  « hr-n  Wi  U'jih 
wbj  tTqiprd,  rvx-rr  thuimh  Ihr  wuwr  ur*s  trigul.    >bfirt.  ilriirf  coat  jnd  thick,  oil)  "hide  pruu-ct  him  {Plus 

XVI  and  pate  *9fl). 


In  the  partridge  season,  which  followed, 
ihr  « 1 1 li.nl  »il  iiiiiilant  chance  to  demonstrate 
that  this  whs  mi  fluke.  With  im  further 
schooling,  he  turned  out  t«  be  A  dependable 

pointer  and  retriever. 

He  never  pointed  a  dead  bin!  .m-mi,  but 

neither  did  he  ever  get  aver  the  habil  i»f  strut- 
tine,  buck  and  forth  a  few  times,  bird  in  mouth, 
brJWe  arming  in  to  make  the  delivery  t 

This  eccentricity  would  certainly  count 
against  him  to  a  trial,  l»UE  His  ttgSUBf  wouldn't 
swap  him  for  all  the  fick!  champion*  in  ex- 
islejice.  They  have  worked  out  (heir  own 
partnership  afield, 

Trained  Dofli  Aid  Conservation 

Field  trials  have  an  important  function 
aside  from  deraomtraliiis  hunting  qualities 

of  the  participants.  It  i«  their  value  as  a 
m.1hhi1  in  which  all  sportsmen  can  leant  what 
pari  a  trained  field  dor*  play?  in  conservation. 

The  uiirn  with  u  poor,  dug  can  till  his  has 
with  the  allotted  number  nt  bird?  much  more 
quickly  than  the  nutit  who  tack*  the  co-npera- 
lioo  of  a  canine  partner.  Furthermore,  he 
dots  this  without  living  behind  a  number 
of  crippled  bird*. 


On  the  hosix  of  questionnaires  sent  tu»  duck 
hunter?,  (he  American  Field  report*  that  la;tt 
year  ;iIm*mI  5.000,000  ducks  were  crippled 
and  Io5t  in  a  season  during  which  about 
19,000,000  were  brought  to  ba«.  Hunters 
wen*  almost  unanimoos  in  agreeing  that  the 
uh5  of  properly  trained  retrievers  would  have 
cut  that  figure  tremendously, 

■All  cltt&t*  of  Ram*  birds  mm  the  same 
fate,  *Q  it  b  not  surprising  that  conservation- 
ists, wish  there  were  some  iwactieai  mean* 
by  which  every  hunter  could  be  required  to 
take  a  well -schooled  do£  into  the  field  with 

him, 

Suth  a  wlWi  is  unlikely  ever  to  come  true. 

Hut  a*  field  trials  continue  tr-  spread,  and 
more  and  more  $pnrt*men  t»ee  what  the  wll- 
schooltd  shooting  dog  can  do,  the  number  of 
raan-and-dus  hunting  partnerships  increase?. 

The  canine  halve*  uf  the*e  team*  have  three 
main  functions — lo  rind  the  bird.-,  t«>grt  the  in 
Into  the  air,  and  to  bring  them  back  after 
the  hunter  hit*  brought  them  down. 

While  the  average  gun  clog  does  all  of  these, 
special  emphasis  has  been  laid  on  different 
parts  of  the  job  for  different  breeds.  1st  the 
point  ins  breeds,  for  instance,  *Jres$  is  laid 
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U  He  u  Pointer  *tr  n  RtJricver? 


Unia  tiw  ofiidal  UiUia  ol  life  Wrjimixatii-r  (PkHr  \TTI>.  »  nfwcMmrr  in 
l he  t*  tilled  SlATr*.  I*  wwled-  the**  show  ihrlr  stall  moalv  in  obcrikrntr 

titoK  He  it  udc  hI  the  breed  retrieves  a  dumbbell  tttycr  .1  hurdle,  a  *un<l*"l 
obfrdirnrc  lot-  01  German  «rijsin,  (hr  WVintanuwr  has  pfi.vvil  its  Worth  a? 
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on  locating  the  birds  hiding  in  cover  and  on 
keeping  them  pinned  down  with  a  point  until 
I  he  hunter  arrives. 

In  the  nonslip  retrieve  inrte  whose  lea?h 
i«  Ti-.il  dipped  until  he  Is  about  tu  be  ordered 
out  after  Ihe  bird),  ihe  ability  to  bring  hack 
the  birrl  rather  than  lo  locale  or  flush  It 
is  emphasized.  Spaniels  are  reacted  to  do 
ail  three  things — locale  the  birds  them 
fifT  the  ground,  and  fetch  them  alter  they 
have  been  shut. 

Trials  for  the  pointing  breeds— communly 
spoken  til  in  a  group  as  bird  cTjirs— lead  by 
far  in  number.  Last  year  approximately  J  55 


includes  ihe  tnals  held 
on  the  Canadian  prai- 
ries where  difeS  which 
late  hi  the  winter  vie 
for  top  honors  at  hip; 
meets  in  Mississippi 
and  Tennessee  receive 
.  rhrir  first  workouts  of 

B  the  season  in  Ihe  pre- 

trdiru;  -mnmrr. 

The  pointer  and  set- 
ter iolk  hold  what 
amounts  to  a  ^rand  cir- 
cuit, starting  w  the 
prairies  and  working 
southward  toward  the 
l*t.,|]  4 it  ;dl  tup  turd 
duns,  the  National 
Championship  at 
Grand  Junction,  Ten- 
nessee, in  late  February. 

M  an y  prominent 
linfners  haw  thnir  awn 
camps  in  Manitoba  lo 
which  ihev  rut  we  En  the 

■it 

spring  with  their  young 
which  are-  pro*- 
\*€tis  for  Ihe  derby 
stakes  later  in  \he  year, 
and  also  with  their  s#s- 
nined  campaigner*, 

I'ra  ir  ie  tSlc kens, 
HiuiuarLiin  partridges;. 
aTHt  the  uthrr  open  field 
bird*  Mill  are  plentiful 
there,  while  modern 
farming.  riuoininy*  the 
rail  femes  and  hedK*- 
rows,  fan?  rendered 
fhetn  scarcer  in  mure 
thickly  populated  sec- 
lion*. 

Field  1ri.il-  have 

their  sand  lots,  loo, 
and  on  lhesct  as  in  baseball,  the  big  majority 
get  a  chance  t«i  participate.  The  average 
sportsman  is  bound  to  he  thrilled  hy  the  speed, 
the  stamina,  the  staunchness.,  and  the  scenting 
qualities  of  a  field  star,  but  he  will  realize 
thai  lor  n  s  ramble  in  the  field*  such  a 
dog  would  he  jlh  rout  h  out  of  place  as  Babe 
Ruth  playing  thrcc-old-cat. 

Such  A  hunter  might  burst  with  pride  at 
owning  the  winner  of  the  National,  but  an  a 
hunting  companion  lie-  prohaliU  would  prefer 
a  tlug  with  a  good  enough  now  and  sufficient 
control  to  capture  a  slake  al  one  of  the  many 
small  trials  held  in  all  parts  of  the  country. 


W^n  *   J  m.  • 


were  held,  with  a  total  ot '  19 J. 50  starters.  This        In  the  parlance  of  field-trial  folk,  such 
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event*  arr  callnl  .«ne- 
coutec  trial*.  Wcause, 
since  they  are  nut  held 

nit  b-ig  pnttcrvos  rfojp 

in  sueeessivt*  hirsts 
mitftt  coyer  the  same 
ground.  Il  U  iirvr^virv 
tn  plant  birds.  If  this 
were  ni'l  *l«me.  trie  first 
il*»(t  down  would  have 
nil  I  he  advantage  and 
lho*e  coming  later 
would  («•  unlikely  i" 
fmrl  a  bird. 

DiMt*  Work  in  Pairs 

Tn  all  trials  regard- 
less of  the  breed  bciny; 
tested,  it  is  cushirruiiv 
to  work  the  dogs  in 
pairs*  both  U>  reduce 
the  lime  rrquired  m 
uivc  each  dog  a  Fair 
i  h .111 1 1*  and    tti  l&SOI 

I  he  number  <»f  bird* 

U5Cd. 

The  rnntc5tanis(  in 
pairs  work  through  a 
stretch  uf  open  country 
where  the  judges  ean 
uhvrve  their  c.ijzcrnev* 
tv  hunt  and  their  thor- 
oughness in  covering 
their  ground.  Then 
they  are  bronchi  intu 
Ihr    liirrl    field  where 

Kume  b  certain  |u  tie 
located. 

This  artificiality  b 
not  without  its  advan- 
tages.   The  spectator. 

nfUbctlft  bwfclg  to  climb 
into  a  saddle  to  follow 
the  judges,  usually  can 

find  a  point  of  vantage  to  mt  the  bird  field 
and  part  of  the  course.  Ik  also  can  experience 
the  thrill  of  the  breakaway — she  moment 
when  tin-  iwJitrManls.  frcrdl  and  eager  to  hunt, 
aft  casl  off.  No  rate  horse  tc-ivinir  the  har- 
rier  ifc  away  with  marc  drive  t rtnn  the  giwl 
pointer  ur  setter  when  hi*  handler  slips  the 
leash  and  orders  him  out  (page  372). 

The  sedentary  spectator,  of  course,  misses 
s*»cne  thirty.  Not  for  hhn  fa  the  beautiful 
picture  oT  the  smooth-Raited  drjg,  racing  along, 
head  high,  in  catch  the  faint  Kent  waited 
from  the  bird  that  may  Le  hiding  nlong  a 
hedgerow.  He  caiwnt  see  The  dog  hesitate  as 
it  calche?  wind  of  a  lark  or  p«i-.-iii!y,  of  a 
rabbit,  and  then  nut*  OA. 


Shlcmrn  Niiro  By  p  rev  J'n.vc*  Me  Mas  n  ( .1miopin|i'«  !■  n 

Tlir  rarrh  tencc  with  lttrbei£-winr  U>ji  ml;'ht  »t»|i  mi  ontinary  dnc.  hut  not 
n  gulden  ntrwtrff  wftti  i1u*  Hrlo-trlal  duration's  dctcnniiutioic  Ke.tilihrM 
tt«  overcome  such  otaUiJr*  an  malutm  a  rvtrlev<  pravw  Irani  tnf  rraalhv. 


One  surprising  thing  aUnj|  a  pxnl  bird 
dog  I-4  I  be  $rierd  with  which  it  mmes  to  dis- 
tinguish between  all  other  wild  things  and  the 
game  birds  il  fa  ^erkhut. 

At  the  lord  field,  however,  all  can  see  vsh.it 
K« ies  on.  At  the  warning,  Here  they  romr!  " 
the  sfwcuiuw  drop  their  conversation  to 
watch  I  be  brace  da-th  into  the  open. 

T|tiidin4  Piiint  Ttt*1i  SfLUtlincn 

The  leading  dog  (Eels  tbe  stent  first  and 
free**?  tia  a  point,  instantly  followed  by  lis 
bracemate.  provided,  of  course,  that  the  tatter 
doe?  not  commit  that  cardinal  *in  of  ignoring 
il*  partner'*-  find  (prtge-  $70),  Oiue  on  point, 
they  hold  it  until  the  handler  ccrnies  Up,  geU 
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lib  command  from  the  judge*  to  flush  thr 
l»ird,  and  ihcu  lire*  a  blank  pistol  c«nirklxe 
to  test,  the          steadiness  to  shot 

Such  a  trial,  <tf  course,  cannot  lest  the  nw- 
tifltidcrs  as  thoroughly  as  one  of  the  Makes  held 
on  so  large  a  preserve  that  the  flogs  ran  be 
put  down  iu  hour-king  befttS  without  covering 
the  same  ground 

Three  the  fJijfcs  may  range  far  before,  the 
cry  of  I '»»int ' "  (mm  the  handler  hrifiBSjbHlfi.es 
am!  gnllery  galloping  up.  Thr  dad  may  have 
to  hold  iu  point  for  some  time,  so  that  steadi- 
ness and  Mamlna  a*  well  as  bird  sense  are 
severely  tritfd, 

Ju,M  how  long  a  bird  doe,  will  hold  a  point 
hoi  always  been  a  iraxU  question.  I  saw  a 
limited  lest  at  an  Informal  trial  nut  on  Long 
Wand.  A  setter,  Jet  mil  of  her  master's  car 
for  eseTcise.  caught  the  scent  of  birds  ia  a 
crate  waiting  to  bt  taken  out  for  planting. 

At  once  she  froze  to  a  poiut  anrl  refuel  Tn 
In?  distracted  by  the  other  do4»*  and  the  men 
moving  about  hex. 

At  the  urging  nf  bystanders,  her  owner  let 
her  hold  the  |*>int  for  minutes.  She  miftht 
have  held  it  iiHkhnikly.  for  pll  the  evidence 
to  the  contrary*  She  hadn't  buifced  when 
hef  master  decided  that  she  had  liad  enough 
and  coiled  her  to  him. 

ThU  writer  wu*  ;i  nomlcsrrrpt  animal.  She 
looked  as  if  i>in()i9  had  been  having  a  field 
day  in  her  cut  n  I  -ho  would  not  hove  gotten 
a  second  look  from  a  jticlxe  at  a  bench  show, 
Bui  there  was  no  gainsayins  her  proficiency 
in  her  own  sphere  of  competition. 

There  may  be  some  truth  »jj  I li.it  old  tale 
of  the  lost  dog  whosr  mazier,  mm  lbs  later, 
found  a  skeleton  <*i  a  pointing  to  a  skele- 
ton o!  a  bird. 

StandurJfc  of  Fit-Id  Trial  mid  Itonvh 

Primary  interest  in  hunting  skill  has 
widened  a  Rap  between  field-trial  enthiwiast* 
ami  k-nrh  fanciers,  especially  in  the  poiutftnj 
breeds.  Flow  dogs  cover  their  ground  and 
how  they  handle  their  birds,  rather  than 
how  they  measure  up  t<»  0  liench  standard, 
are  of  main  interest  to  the  hunting  frater- 
nity. 

Tib  rwiint  of  view  was  well  exemplified  by 
the  urrompltMimerrts  of  a  little  English  corker 
spaniel,  Dniidaie.  lies*.  Seemingly  nut  much 
bigger  than  a  peanut,  and  certain  to  be  ignored 
by  anyone  seeking  an  (ileal  'iiecimem  of  her 
breed,  she  was  a  most  cuter  hunter. 

Too  small  tn  follow  the  iliiiht  of  her  bird* 
evrii  from  ordinary  cover,  she  would  «it  cret  t 
on  her  haunches  the  minute  the  third  flushed 
so  that  she  could  mark  its  flight. and  fall.  Dn 
the  comm. on  I  to  tetrh  -he  would  hi*  off  like  a 


flash  and  stnurjde  back  with  a  cock  pheasant 
as  bijs  as  she. 

One  te^pe  wh«.  placed  ber  over  a  number 
ol  much  mure  imme*^ve- looking  dogs  ex- 
plained, whim  asked  aboui  it,  "She  d  have  my 
bag  full  before  the  others  knew  what  it  was 
all  about .  S3ie*s  a  hunting  fool  if  ever  I  snw 
tine.H 

Hess  has  l#en  gone  fn*  some  years,  but 
T  out  still  H-e  her  in  memory,  sitting  erect, 
quivering  with  excitement,  her  eyes  fairly 
sparkling  as  she  watched  the  flight  of  her 
bird. 

Neither  retriever  nw  spaniel  trials  are  as 
common  as  those  for  the  pointing  varieties. 
There  were  61  championship  trials  for  re- 
trievers in  t94o  with  a  total  of  I  $16  com- 
peTitnrs,  and  21  oftViat  spaniel  trials  with 
some  500  entrant*. 

Otic  Award  in  Nfllionul  (3iampinn?dirp 

In  some  reject*,  the  retriever  trials  are  the 
best  organised  of  all  A  national  champion- 
ship, held  early  in  December,  is  limited  tn 
the  20  Hnfcs  which  Vmve  made  the  br*(  show- 
ing in  rhe  open  all-aso  stakes  at  licensed  trials 
En  all  part?  of  jhe  country. 

There  are  nn  second-  or  ihird-piace  awarrl.s 
in  this  vtake,  and  the  flop  which  emerge*  the 
winner  i-  officially  labeled  ihe  national  eham- 
pion  retriever  of  the  ytar. 

The  spaniel  field-trial  clubs  are  moving  in 
the  same  direction,  and  this  December,  for 
the  first  timer  wiJI  bold  a  national  champion- 
ship stake  in  the  MidweU,  although  nut  with 
such  strict  (jualitlcatioa?  a.-  i Hmc  which  n«w 
surmuml  the  retriever  chnmpioni-hip, 

Trials  for  retrievers  nm\  qwnHs  differ  from 
those  for  point crs  and  setter*?,  chiefly  in  the 
fact  that  311  thr  former  the  birds  arc  killed 
and  the  doi»-  are  recruired  to  brim;  them  to 
hand. 

Another  dlfferenf*  is  that,  while,  pointer* 
and  setters  are  ranging  far  afield,  gliding 
along  htvJgen.ws  and  freexanc  lo  u  point  when 
I  hey  find  their  quarry,  ihr  rrlriev«ra  ni«J 
FpfltnrU  are  at  nil  times  undar  close  runt  ml. 

The  retriever  is  not  asked  to  locate  \hc 
Rime.  His  job  is  lo  bring  it  to  hand  after 
it  has  been  brought  down.  Accordingly,  he 
does  not  go  ahead  of  his  handler  and  is  classi- 
fied Ri  a  nonslip  rerrfever  Ipagrr  374). 

In  this  cjilepury  come  the  Chesapeake  Bay, 
rurly-coaied,  flat-coated,  fotden  and  Labm- 
dor  retritn'ers,  nnd  the  Irish  water  >pautels 
(rimes  IX,  X.  XIV.  XV.  and  XVh. 

Fancier?  of  the  Wrimaraner  insist  that  their 
breeil  brhmm  here.  too.  but  the  American 
Kennel  Club  has  held  it  to  he  a  pointing 
Specter   As  a  result,  the  WHmarnners  Imve 


iWn  Hunter*,  the  Bfni  Dugs 


C  *i'ilt  m!  U^^ixi/li**  Mmrir  I'irirtlitn  »»  WjIi**  Jt  VitlmT 


W'ilh  Graceful  |ri*h  citttt  ErultUh  Sailers.  Ti'*  rhc  None  Tliui  Omuieh 

r>nor  ifirr  ito'irrt  ita  prrwncr  eil  a  nr.  lhrw  lmn(rt>  fiww  lo  ifrrr  mllcntkm.   A  rirh  mabmuifty  fir  clwlfluT 
litHf  i*  <IHf*Wr  for  1(u*  mywl,  hmjr-Htvcl  TrWirana    Far  ihow  '  purpowv  wine  vrtiiln  marking  •it  pcrmissifiV 
Kitiffibh  Sri  urn  ait  prvitomlflanllv  ahtt*.  uilli  urJI-«'allere«1  fitufc*  iff  culut  picJcmd  to  ftracv  imuhti  li'ljir  JT) 
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Gordon  Sellers  Arc  mh  HutU*cJ  u«  Tlit-ir  Native  Seniri«h  Mtmr* 

Tli«:*r  tiu-nihrn  ef  ihr  bird-doe  nrisfnrne)  mtv  named  Inr  Ihr  Uukc  o<  (rtmfeh.  rrjmlrrl  tii  havr  vUhetl 
ih>  biml  b>  rrotiinir  a  UUt\  -'ttt-r  it  •  vtrine  <?anicl,"  wiLb  j  lilmk  aml-iiui  naitk.  In  thi  tumiing  fnbl  ihc* 
cover  srimnil  ilowly  but  niirch  and  sprciiiliie  uti  mnVd  eiouw  and  wnuJcnck, 
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"Hiimlnmw  U  as  J  liinJvnmt  IW%n  Sa>   Irinh  Seder  Fancier* 


C±n\nr  hmistv  rwl*-*  iU  p«sflL  In  flu  n*nc*  *ilky-h«it*i|  ifmn  Unm  Kmrrufd  Isle,  Inii  whrn  rtirrrV  anhioui 
oclrt  wo  A  In  far  WN  they  matrh  all  cuni|M!tiitnv  Slvalcry  wirrnundb  thrlr  nit»an.  *imr  bilker  llin  tptiinx  inira 
o  tumfrinallnn  til  7-piMik'b.  pjlgtrrt,  Eliuriun  aud  Gordon  ttrffen.  Thea  chrtcy  dbpostiiun  main  ihrin  |*  u'n!  jn  :- 
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l.ontftrr  Lcgt*  Give  lite  f*in$li>li  Q>cUer  un  \-d$e  aver  Hi*  American  Oiuvin 

Thb  ffTciBj  luw  a  Inmrrr  mtinle  Id  cope  iNc  birsctf  camp  Wiilv    Hi*  J»pji|  rrvrahlr;  tbsit  of  a  wltcr 

i  I'faro  I,  J],  IV,  V"),  in  t«>i»irianvtin  with,  llir  Aunnoui  rociur"*  murr  muwlril  AuM  (Pklc  VI  I. 


Esfra-hvavy  C^uai  Makes  llic  WrUh  Springer  an  .-Vtlvneaihcr  Spaniel 

More  rfUfWuff  to  train  iht  WeUttiru-n  W  MiiihJ  otbrr  •jvanarU  in  ^puLuvly.  *mJ  b  ra  rrt>  vrn  in  I  Fit* 
Vtdtcrl  State*.    TFii*  liftml  tottira  midway  in  iia  hcim-rii  Knrllih  cudwr  and  KnclUli  *t«riri^n 
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Born  Munurs  ihv  BirJ  Doc's 


rs.ii(ini(*  i*i  vr»nrt  i.  vw»«i 


C  ,V«f  t«*l  Ht»e' tuli**  tawlfli 

Irihli  anil  AiiiciuiMt  Wuici  Spaniels  Shu  re  un  [inlhuMiisitl  l"r  War  Gumtf 

Bolh  are  tori**  «wintmm,  ul  f iHMt  >M  lelrinrr*  ol  waicifowl  The  lupluniCmt  I  nth  man  (_\>t'i*jl  j« 
Vu  mciiil  In  upLand  •KtNilttm.  Kitic  lutr*  ul  his  umrrprmi!  c<ul  cutcb  in  lit Uo.  Tjllest  »t  ilic  nuinkl*.  he  » 
Wval  ro  ihiiHc  hr  Liw.wi  but  olten  li>rl>UJfliftR  t«  tinnitus,    lilt  4m*rir*ii  irlativr  Is  mwtr  j-UiUbie. 
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•  inlikn    SCcm'ever'%   Ani'i'Mnrs   (rti.inlcd    Sheep  nn   ilic  tlmicMMiin  Si eppes 

An  hnirhfth  DnhVman  dcwtnpriC  Ittia  twccii  From  n  trmipr  *ii  J*u±*un  trncJujes  w'nifh  h*  tonight  (rum  a 
<luu*  in  IMC    Crowim:  ihvtn  With  llu*  UumiliMUtnJ  amrttujlnl  thrir  fcwiihvni  i»f  ncfttl. 


Sus*c\  Sp.-inicU.  Hnilr  <Un*u  In  thu  (Jrmind.  Ate  DeU-nmiicJ  tinnier* 

SrTiiufu  ktq  La  AtiK'iicu.  iIick  Jo*  Otitic  iloo  are  liol  niliptrxJ  Uj  >cioM  In  Ihr  K.nclifh  ro-uniy  vilinv  numr 

\hey  bw.  They  o(*rn  bark  wrvn  nn  thu  went,  *  wricus  tauli  In  Iwrrl  wirU. 


Hum  Hunters.  the  Bin!  Do^s 


An  ImhUiiIi  N  til  hi;  fWlau*.  iht  Sedate  Ouuihcr  Spaniel'*  French  Origin 

Fits!  '-'(  this  Ijrird  tern  in  Erjrftiml  *rnt  *mi  lu  Omnlii  r  FurV,  lit*  of  NwrtMlIr*  ettate,  Jit  a 

tfvJuU  UvJiL'Ulbu.    Thi/u  Iht'v  nttt  cTuascJ  *Wi  Uic  Uuwt  IilmuuI.  tibo  l*»Ri  Fruftot. 


Wnv-hairoJ  Pitiruiiiii  ClrilTnti  (atiiM-d  u  Father  and  Stin  to  (Junrtttl 

£.  K.  fcorthala.  a  Ncilieflancicf.  vptni  yr«r»  <kfVofct|wng  UU»  linrnil  nod  w  i!Iv|tlrii»il  M>  Lnfhrr  that  hr 
nit  ntiUv^l  in  Wave  huinr     Hi*  i^niuml?  mntlnucij  In  GrrtU4*Y.  fljiaUy  pi'ttflumj  u  uk/uI  cuw  'km 
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The  National  uMttttpliit:  M.itru/.ine 


*:  >i!in»!  lir-iini^u  Midi  IH(w<inr  U  Kl'j*  a  w*Wt 


Labrador  Keii'icvcr  (#ct*  Ft*  Name  frmn  a  (jctiijrupliical  \ii\-up 

A.,  dully  Hii*  Iiiri'd  nsmf  irum  \V  ivUiiiruHaitil  «ihI  \\n  ->t irinully  <ilK-if  ihr  St.  Jtthii'i  N**fouii«Juiir|  ur  Si. 
Jnhi*  •  M  jtLr  U<ic  flUwrtrim  mrrirtl  rhr  lV*t  ■sHnnnr™  Ur  tacUixJ,  and  in  tlic  wttly  lUli  rrntury  mm*  wtrt 
ini|RifliiL    I"c»jiilr  early  allrmpu  jt  tnU-rtnivillnc  wixh  uiltrr  irtrSpvrrw  flu-  (triKWiil  tlraw  wu  kt\r\  (iiilv. 
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paitlcipatrd  in  few  fornual  trial.*  ami  have 
ilemon^lialetf  their  adaptability  t •  ■  training 
inrisily  by  their  work  in  nbt^EU-ncr  n->is. 

Sinee  the  dogs  arc  nut  required  Id  fiu>h 
the  £arne.  judges  of  retriever  trials  or) joy 
thread  latitude  in  planning  the  tests.  These 
mil  \  t-  made  pMprc^ivrh  itiitrr  tlini,  ult  as 
the  competilfon  in  ft.  hot  stake  narrows  down 
1u  a  few  dogs* 

Judges  can  .fin  r r  Vw  far  ahead  of  the  d*njS 

ihe  hints  are  to  be  released  and  ain  govern. 
In  some  degree,  the  lypr  of  cover  in  which 
they  arc  h»  lie  brought  down  fur  a  land  test, 
nr  hnw  far  our  in  I  lie  l.«iy  nr  stream  Itiey  are 
to  r#  dropped  for  water  work. 

Tn  (he  final  series  of  the  1945  national 
championship,  the  judges  ordered  a  triple-  re- 
trieve— run  birds  slioi  down  in  front  of  the 
decoys  and  ilk-  third  dropped  in  high  reeds 
about  150  yard'  away  in  the  marsh. 

The  sensation  nf  Hut  meet  was  the  manner 
in  which  FT.Ch.  Scoronine  of  Deer  Greek, 
a  Labrador,  marked  arid  remembered  those 
Falls,  With  a  minimum  nf  direct lun  Ik*  got 
fkll  three  with  a  speed  and  dash  none  who 
saw  kirn  h  likely  hi  target.  There  was  wi 
question  In  any  mind  that  he  tamernberod 
his  bills  perfectly, 

Thy  dug  with  Mich  a  memory  nf  course 
has  an  advantage  over  other  competitors. 
But  ihe  dog  which  lacks  that  faculty  can  off- 
set it  to  sonic  extent  by  the  readiness  wfatt 
which  it  follows  the  directions  of  ils  handler. 

Ordinarily,  while  retrieving  one  bird  a  dag 
will  lose  its  marking  nn  the  other.  Then  it 
must  rely  on  the  man,  turning  At  the  sound 
nf  a  whistle  and  promptly  following  the  hand 
MitmiH,  li  ft.  ri^ht,  or  straight  ahead,  as  the 
case  may  be. 

Reason  for  "Blind  ft  t»  Brieve" 

The  man  hunting  waterfowl  does  not  want 
fn  be  sending  his  dc#  out  continually,  es- 
pecially wlieri  the  birds  arc  amine  (Wfc 
This  ha*  led  to  the  inclusion,  in  virtually 
every  stake,  of  ;n  l.:M  not'  difficult  "blind 
retrieve."  For  this  dead  birds  are  planted, 
and  the  dog.  wtiirh  has  had  no  opportunity 
to  murk  a  fall.  Is  sent  after  them. 

In  the  course  of  such  a  ten  the  reirievrr 
usually  is  required  to  cm*s  one  or  more  bodies 
of  witter  and  proceed  some  little  distance 
ashore,  Tinier  such  conditions,  a  dog  which 
"111  not  take  directinn  readily  from  its  handler 
i*  ill  a  tremendous  disadvantage. 

The  dog  an  a  blind  retrieve  has  no  way 
of  knowing  wherher  El  is  seeking  a  tluck  float- 
ing on  a  wind-whipped  bay  or  a  pheasant  in 
lhr  brush  ashore, 

There  arc  anxious  moments  for  (he  handler 


and  twriod*  of  inumsc  Interest  fi.r  ilir  spec- 
tators when  u  dot:,  forced  to  swim  agaiosi 
wind  and  tide  cm  such  n  quest,  Mart*  circling 
uncertainly  before  catching  Liu-  handler*  sig- 
nal ami  pTiinsinc  ahead  to  the  opposite  shore. 
Once  a  good  retriever  knows  that  ihte  fe  o 
lami  instead  of  a  water  test,  it  bvsin*  r.vtjrn; 
about  for  the  scent,  since,  from  the  point 
where  the  dog  is  dispatched  inland,  the  cover 
Usually  Rsftfeed  further  hand  direction  impos- 
sible. Then  there  is  more  suspense  until  the 
dag,  bird  in  mouth,  nrap|*Mr*  on  the  far 
shore  and  plunges  in  to  bring  the  game  to 
hand. 

Itotrittverc- Slum  \U-dlc  m  W'afu-r 

Although,  Ira  the  National  Championship, 
land  and  witter  tests  are  evenly  divided — there 
are  five  of  each — the  straight  water  work,  it 
a]  way*  iritis  trj  me,  ?hows  the  retrievers  at 
thdr  best. 

On  ;l  «  nld  autumn  day,  when  the  spectators 
huddle  in  their  warmest  hunting  clothes,  it  is 
thrilling  to  watch  a  g««wl  retriever  unhe^i- 
taTingly  plunge  bio  icy  water  after  a  brace 
of  duck*. 

Ordinarily,  one  duck  presents  no  great  dlftV 
rulty.  The  dog,  from  the  blind,  has  marked 
it  and  jme$  dim  tl>  after  it.  Getting  llu: 
serojid  is  ^unething  el«e.  especially  if,  as  is 

often  the  case,  wind  and  tide  hnve  carried  it 
some  cli^t.ince  from  the  original  fall. 

Then  the  dog  mny  be  tailed  upon  to  swim 
a  Ions  dLManre  in  a  rhop  tbtui  idten  will  break 
cn'er  Its  head,  rtftyWIy  when  it  is  returning 
upwind  with  the  duck  m  its  mouth, 

If,  at  the  end  of  ^nrh  a  test,  the  do;»  can 
deliver  the  bird  smartly  to  the  hand  of  it.^ 
ifctttier,  shake  itself,  and  wag  its  tail  in  ap- 
j.iredatkm  of  a  job  well  clnne,  ho  or  she  is 
worthy  of  being  clashed  with  chiLmpions. 

Sometimes,  sit\ce  the  he^t  of  gunners  are 
not  infallible,  the  duck  will  have  been  merely 
winged  nrni  heore  able  to  swim  strongly.  Thi* 
can  work  to  fhe  advantage  of  the  dog,  stn,ce 
a  bird  that  is  moving  is  easier  to  spot  than 
one  floating  dead.  But  the  retriever  is  in  for 
p  race  that  can  he  both  taxing  and  spec- 
tacular. 

r  recall  one  contest  in  which  the  bird  Mi 
full  >  i  ;if  >.ihli  nf  ivvimniing  and  di  vine  hi  if  mil 
of  dying.  It  would  go  down  lUnosI  as  the 
deft  was  on  it  nnd  then  reappear  a  bit  kter 
behind  the  dog  or  far  ro  DM  side-  It  was 
a  grueling  content  iur  the  dog. 

That  he  won  is  one  reason  why  conservn- 
tFiiuisb  rontend  that  a  dejiendable  reiriesTT 
sliotdd  UWir)»jg  be  used,  especially  tn  hirntini? 
waterfowl. 

AMiile  all  trial1  hive  their  special  elements 
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Brian  Which  Tear  M  peg  and  Hird  Alike  Can't  Sr-tp  His  Kefrievc 

MJlIu  to  cwIj  thmticK  pcuwJiiiiie  nm  p«ls  ihr  Knj-'tMi  irprinatr  quM&bf  <PUk*  \  II)  hu*  in  favor  fur  ur.laiul 

humin?;  in  Uir  t'nirni  3ft*tt£ 


of  appeal.  I  admit  partiality  to  those  tor 
*panaeR  This  is  solely  because  Ihey  moM 
closely  approximate  conditions  encountered  in 
a  day**  hunting. 

Although  these  trig)*  arc  open  to  all  tpaitirl* 
B3H  Opt  the  water  guumtfc  tested  ha  rririevtfs, 
arid  the  Brittany  f  Mate  XII  ),  who*?  Tests  are 
tike  tho*e  for  bird  dup?,  they  have  innu*  t<»  be 
pretty  welt  monopolized  hy  die  sprineers. 

SprinRtr  v*.  Otckter 

trie  type  of  cover  found  in  upland 
huntitiK  m  the  faked  Sialic,  the  springer, 
with  lis  greater  hulk.  Is  recorded  1>y  many 
as  a  better  her  rhnn  she  corker.  This,  how* 
ever,  is  an  itnpre.sninn  which  the  fucker  span- 
ill  fanciers  are  striving  to  overcome.  The 
American  Spaniel  Club  Is  ^uppurtlng  a  mm 
to  get  more  cut  km  into  the  field. 

One  of  the  most  consistent  trial  performers 
i  r\cr  *aw,  !-  I  ('h  I'imr  Sp*i  i.l  Kartsnuxv 
was  an  Ent-Jkh  rocker  (Mate  VITli.  looker 


in  leg  and  mtu&le  Uun  his  American  cousin. 

^1  the  fist  trial  where  Spntije  appeared  in 
Ihc  atf-age  slake  for  cocker*,  we  thought  a 
sprinfler  !md  got  una  dip  event  by  mistake, 
He  hurdled  hushes  and  hunch  grass  through 
which  a  cocker  would  have  had  te>  weave  its 
way. 

MUtf  autumn,  at  the  age  of  ten,  he  was  stffl 
showing  die  sime  fire  and  drive  which  in  ihtf 
Intervening  years  had  won  him  such  high 

honors. 

A  veteran  trial  spaniel  will  quarter  haul* 

and  forth,  covering  a  rectangular  piece  of 

irroomt  apiirnxim.irily  fifty  yards,  in  front  of, 

and  an  either  ride  of,  iu  handler.    At  jfe 

master  ?  order  it  will  plunge  taio  ,i  ihkket 

ivheie  a  laird  might  be  hiding  even  Ihmigh 

an  aJrmfet  impenetrable;  wall  el  brhirs  Is  in 
its  way. 

When  uiili  cries  of  alarm  anrT  whirring 
wlaes  a  pheasant  breaks  into  the  air,  the  dog 
will  vit  In  mark  fa  flight  and  toll.  Then, 
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Proud  i*i  a  S»b  Wcl3  Done,  llic  Cocker  Anail*  113*  Handler  iu  Apprmcd  Form 

In  a  iinklwd  fitlj-trial  pcrfoxmaflt-c.  thb  fcniifci.*h-tyjjt  spankl  tun  uasbe^  tbc  pheasant,  marked  tu  UJl,  arid 
made  the  crtrirvT-    Now  he  will  wait  nuirtl).-  unril  the  juta  ouirn  hii  hanrtlrr  to  mice  ibe  IutA 


Mii  a  command  to  friih,  It  will  dash  out  and 
blfog  kin  Id iti  buck. 

As  in  all  oiher  trials,  the  spaniel  must  honor 
its  hratetnate  s  work,  tin  matter  what  the 
temptation.  He  or  she  may  have  been  on  the 
[wiiiil  i if  llu-hing  it*  own  bird  when  called  to 
halt  l>ecauae  ui  thr  successful  flush  by  lis 
brnecmate.  And  the  dug  must  remain  steady 
i*\rn  whi'ti,  as  was  the  rase  in  cine  slake  last 
autumn,  thr  bird  shot  for  it*  bracemnte  fell 
Dot  more  than  a  dozen  iect  from  its  gwn  aose. 

The  dus-h  had  been  made  from  a  ihiik 
dump  of  buy  berry,  and  the  bmccmatr,  with 
mi  chance  to  mark  the  ilicht  nr  fall,,  had  some 
difficulty  in  taking  direction  and  had  to  cast 
about  where  the  other  dog  was=  sitting, 

"1  hroughout  lhal  ordeal,  wiih  a  pheasant 
lying  temptingly  under  hi*  eye,  the  fn>t  doe, 
remained  >ie:idy,  although  quivering  with  rx~ 
i  ilemcnt.  It,  was  u  performance  which  gave 
I  he  tempted  dog  a  better  rating  in  the  judge's 
hook  than  the  one  doing  the  hunting. 


Steadiness,  a*,  long  as  it  does  not  arise  from 
laziness,  Ss  a  treat  attribute  in  a  spaniel.  Its 
natural  instinct— inherent  in  most  clogs— is 
to  pursue  at  once  the  bird  it  lias  Hushed. 

The  iIiil?  which  hnviks  into  .i  wild  t!a.sh  ufter 
n  bird  can  strip  the  whole  course  ahead  of 
him  of  it*  Rame  and  leave  il  barren  for  the 
nest  contender.  Although  thb  la  a  cardinal  sin 
in  a  field-trial  dngT  I  have  reen  the  best  of 
them  commit  it. 

Fleer  Tun  Hasty 

I  recall  one  tinie  when  ihc  pattest  springer 
it  was  ever  my  privilege  to  waich,  FXCh, 
Fleet  of  Falcon  Hill,  was  50  overwhelmed  l<v 
the  instinct  to  yet  his  bird  at  once  that  Iu* 
broke  like  a  puppy.  His  crash  bun  a  dump 
of  cover  writ  a.  big  rock  pheasant  whirring 
out  the  other  sfde. 

Tjj  to  then,  his  capture  of  the  spaniel  event 
fif  I  he  year,  thr  open  all-age  at  l'taber.*-  Inland, 
New  York,  hail  seemed  a  cinch. 
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As  in  retrirvcr  iriafe,  nuthmg  so  tests  the 
merit*  of  a  sfKiniel  as  a  bird  which  Isas  been 
winded,  rather  than  killed,  and  has  thus  be- 
come a  runner,  able  to  yet  away  from  the 
spot  where  ir  was  hrtiuaht  down. 

This  tests  not  only  the  dnic  I  ml  the  handlers 
faith  in  liim  fir  her,  since  the  handler  ordinarily 
has  n*i  way  of  km  wing  itot  lite  hird  L<  nnt 
where  il  lauded.  If  lie  loses  faith  in  his  canine 
partner  and  tries  to  call  the  rf"u  hark  to  ihe 
gppl  where  he  think*  the  hire]  is,  ihe  retrieve 
may  never  lw  made. 

I  recall  one  instance  where  a  bird  was 
brought  down  in  anaic  marsh  grasa  at  trie 
edjic  of  a  road.  A  moment  later,  in  sE«hl  of 
doc  ant]  handler,  a  hird  scurried  across  the 
road  hilo  jpasiie  brush  near  where  the  pheasant 
hud  been  brought  down.  W  hen  the  dog 
reached  the  spot,  he  scented  the  running  bind, 
hesitated  a  moment,  then  started  on  tisward 
the  fall, 

InsiiMil  ni  li  Mme  him  gi>,  the  handler  turned 
him  on  the  Trafl  of  the  runner.  Several 
times  the  doR  tried  to  crime  hack,  hut  each 
time  he  was  ordered  off  to  ihe  ricfit. 

Finally  the  judyes  directed  that  be  be  taken 
up,  and  the  hum  preceded  down  the  road. 
There,  almost  In  stghl  at  the  edge  i>f  the 
Brass*  whs  the  dead  bird  which  die  acg  would 
have  hmucht  buck  quickly  if  tlie  handler  h.id 
not  fwen  sure  that  he  knew  inure  ahaui  lite 
situation  than  the  dot;  did. 

Ciaar**  Siml  Keep*  Hi*  ITl-iJ  Dtuvn 

One  of  the  most  spectacular  performances 
I  ever  watched  developed  out  of  the  pur5U.il 
uf  a  runner. 

A  phcasmt,  flushed  by  a  lictle  black  Kng- 
lirdi  eorker,  <_'inar*5  Soot,  was  hcought  iluwn 
On  a  steep  hillside.  It  had  been  winced.  but 
it  could  run  us  fast  as  ever. 

The  dog  picked  up  I  lie  trail  at  the  point, 
where  the  bird  liad  fallen  and  hetran  a  chase, 
even-  detail  ril  which  was  viable  to  the  gallery. 
The  pheasant  /inza«m'l  buck  and  forth  lip 
the  hill,  wisely  moving  downwind  away  fnun 
Ihe  do*. 

At  times  ihe  bird  wa?  not  more  than  a 
dozen  feet  above  ihe  dog.  If  only  he  had 
Ifxiked  upt  he  could  ncri  have  missed  seein* 
his  prey.  His  friends  lit  Ihe  gallery  almost 
prayed  that  he  would  lift  his  eye?.  Hut  lie- 
was  on  a  H>.  not  sfehl-seetag.  That  job 
failed  fur  him  to  keep  his  keen  nose  to  the 
Irrsh  Irurk. 

It  would  be  pleasant  to  he  ablr  tu  report 
that  Soot  made  the  retrieve.  None  doubted 
that  he  mold  have  done  it,  but  To  meet  the 
time  schedule  of  the  IrinJ  he  wa-s  called  up 
after  the  bird  had  got  over  the  top  of  the 


hill,  and  it  jj.iinrkeeper  was  sent  after  it. 

A  similar  episode  with  n  happier  coiulu- 
siuit  occurred  one  nuUtmn  fa  I  be  Valley  Forec 
trial  at  Fort  Wathuiqloit,  Pennsylvania.  There 
a  pheasant,  flushed  on  the  crest  of  a  hill  which 
provided  a  grandstand  fur  the  gallery,  came 
down  id  Ihe  edjre  of  the  woods  in  the.  valley. 

The  hinJ  proved  a  -clf-img  runner,  imri  the 
cover  was  not  so  heavy  that  the  sfietrtalors 
cnufd  not  watch  «s  il  sAczaused  back  and 
forth  aniniy;  Ihe  Heirs,  trying  to  -hake  mi 
the  persistent  trailer. 

The  dog — a  springer  whose  name,  if  memory 
serves  correctly,  was  Pheasant  Ron  Jill— 
went  directly  to  the  (all  and  picked  trp  the 
fresh  scent,  lake  liltle  Stmt,  she  kept  her 
nose  faithfully  en  the  trad  when.  U  she  had 
stopped  to  look  about,  she  might  have  seen 
the  quarry. 

She  dhl  a  beautiful  piece  nf  tracking  aad 
finally  came  up  with  her  bird.  It  was  one 
of  those  fortunate  breaks— a  chance  to  show 
persistence  and  keenness  of  stent  In  full  sight 
of  spectators  and  j  mines — which  so  me  times 
decide  clow  contests, 

Since,  in  any  him  tint?,  water  may  present 
a  problem,  the  spaniel  trials,  loo.  have  their 
water  tests.  The>e,  however,  are  merely  to 
!»riivc  that  a  dufc  will  nut  hesitate  to  enter 
water  when  necrssary:  sn  there  h  nuthinit 
complicated  almot  them. 

As  a  shot  F>  fired,  a  bird  Is  thrown  into  the 
water  and  the  tkv;  is  ordered  U\  make  the 
retrieve.  A  dog  which  refuses  to  make  ihe 
swim  cannot  qualify  for  a  field  title. 

One  of  the  great  appeals  of  field  trial*  is 
thiit  participation  need  nut  involve  much  ex- 
S>en.se.  There  are,  of  course,  thoso  who  have 
invested  hutfe  sums  in  building  up  kenneU  of 
Inji  i!u«j  -  undei  the  cure  "t"  expert  |ir->fpssiiuialc 
Hut  they  arc  few  compared  Willi  the  person* 
with  one  «kr  two  dog.*  which  they  have  bred 
and  trained  themselves. 

Sudden  Sue  Trained  nn  Pigeon? 

A  sensation  of  Ll>1  autumn'*  spaniel  triaJa 
was  a  springer  rumied  -Sudden  Sue.  Her 
owner  Is  a  mechanic  whf)  hurl  trnined  her 
himself  in  his  own  back  yard.  Unable  Co 
afford  live  tisrcLs.  on  which  tQ  teach  her  re- 
triwinjr,  he  <chori|m1  her  M  pigenns.  whi<h, 
thanks  to  modern  rrfripcnilion,  lie  could  iwc 
over  and  over. 

To  fjet  the  money  necessity  for  a  trip  east 
|0  ciimpete  in  the  big  stakes  there,  after  he 
bad  scored  impressive  victories  in  the  Mid- 
west, he  worked  overtime  ?hif(5  at  the  factory. 

His  reward  was  a  beautiful  collection  of 
M~lver  tp'phics,  topp-H  by  that  one  which  rocs 
watJi  wJiudn^  the  nnHonal  amateur  slake  of 
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the  EntUith  Springer 
Spaniel  Kir  Id  Trinl 
Association,  the  blue- 
rilitx>n  erem  »»f  spuuirl 
competition  held  each 
autumn  at  Fisher? 

Uland. 

To  he  sure,  tius  Cin- 
derella much  15  Wit  en- 
countered even*  dayf 
but  it  liapj-jens  nfti-H 
enough  to  emphasize 
tlir  democracy  of  field 
trials.  Hunting  clothes 
in  Iheinselve*  are  level- 
ing, since  wealhcr- 
n»t4^injEt|im  lilies  rcilher 
than  any  style  or  cut 
interest  Lhrir  wearers. 

Then,  ton,  at  a  trial, 
paitfclruid*  ami  mem- 
bers of  the  gallery  huve 
•"■ne  thing  in  common 
all  ;ire  dt>e  luvers  and 
mast  ol  them  are  doi* 
owners. 

Whether  ihe  back- 
ground Is  Ihe  fresh 
green  of  spring  or  the 
brilliant  crimson  and 
Sold  «'»*  autumn,  ll  w 
no|  .<uqiri>mB  thai  field 
trials  hold  a  special 
place  fa  Ihe  hearts  or 
many  jwpfe. 


Demited  descriptions 

q|  eighteen  1 1  reeds  of 
field  dogs  Appeared 
with  the  article.  '  Field 
l-ngs  in  Action, "  1>}r 
Freeman  Lloyd,  pub- 
lished in  the  January, 
f^i?,  Esue  «f  tilt  National  tino-.tui-mr 

Sinre  Then,  two  other  breed?  have  seined 
establish™!  plan*?  for  themselves  in  the 
toiled  States — the  American  W  ater  Spaniel 
and  Ihe  TYeimaraner. 

The  American  Wuier  Spaniel 

Although  wit  Riven  official  recognition  by 
the  Ante.rir.an  Kennel  Club  until  194(1,  the 
American  Watrr  Spaniel  (Plate  FX)  has  been 
a  popular  limiting  d<>g  far  years,  especially 
In    New    r-Inirland    and    the"  Middle  West. 

What  kept  the  breed  mn  of  ihe  official 
sludbook  was  the  far  I  tlud  iu  owner*  were 
interested  in  the  dnt(  as  a  companion  hi  the 
field  ami  nnt  a>  ,i  U-mh-sbuw  competitor. 


Tl*i\  Cooker  Poppy  Know*  u  \\tt  Nose  U  n  Keen  Nona 

Sim  u  Idlijf  w«)r  irons  ike  huntiou  rirld.  Iwr  liwUnctrvrfy  wis  his  in  rntfrJpttfcW 
But  thr  wide  imjmLulty  nf  Mcrwlh  ftrrk  cock*?  tpamfrl*  ui  tliiklicoi  [kU  may 
remit  In  a  itay-dt-bomc  uoecr  for  hl«L    He  may  never  f\>  a-humsru  utter  .ill. 


"Dm  AtwririoVs  origin  b  obscure,  bur  coat, 
color,  and  IlLit.u  fur  water  indicate  a  ^Pra-roii* 
proportion  of  Irish  water  spaniel  in  its 
blood  > 

Slightly  smaller  than  the  springer  spaniel 
and  larger  than  I  he  cocker,  the  breed  hu  t* 
the  premium  rd  stop  and  domed  dtull  of  Ihe 
American  cocker. 

The  coat,  a  solid  dark  chocolate  or  liver, 
i*  closely  curled  to  give  protection  .-m.-n-r 
Ihe  coldest  water  or  most  punkhiiiL;  uJVer. 
lake  the  Irish  water  ?paniel.  she  American 
carries  a  full  tail — -other  5panIeJ$  havr  theirs 
cropped  shun — but  il  .should  bp  well  feathered, 
uol  rat  like. 

An  ram  hunter,  this  dog  springs  it*  Unity 
as  rlo  the  other  fidd  spaniels. 
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field   Infll  CJiumpjort  Shed  of  Wvn,  Labrador  Hciriowr.  Show*  Hi*  Xklllc 

tMlk  ol  1113  *II,irT>     Tluu  ^  to*  U  W*  handfcr  lor  niqub  («  hdp  Irim  Mimic  tL  bird 


The  Weimuruner 

lit**  many  ai  the  "marl*  ii>  Germany" 
breeds,  i he  Weiniaraner  <Hat*  XI  If  niid 
page  1M)  is  bfcird  on  l]ir  SchwcbahiiMfc.  a 

floUd^cMortd  blo-tdhcmml. 

The  brer.!  w.-i*  develop.*!  liy  u..|.thu  of  the 
court  i  it  Weimar  who  wanted  a  distinctive 
variety  »[  quirting  dug  fur  their  game  pn- 
*?rves,  U  reached  it*  present  reiliirment 
about  1 40  years  ago,  but  was  closely  lield 
that  it  was  unknown  outside  of  ji^  native 
Arrhy.  It  was  not  filtered  jt  bench  ihvws 
><r  field  trial*,  and  a  vote  of  three  members 
of  the  Weiitianuirr  Hub  w»$  snfikJ^nt  to 
prevent  any  outsider  from  acquiring  one  of 
tbe  dugs, 

Jv«rsr  in  Import  lli^d 

In  fOW,  Howard  Knight,  &  sportsman  from 
Providence.  Kittle  Island,  was  admit  ted  into 
the  club,  and  thus  fctf  the  fir^l  time  Wei- 
manuiers  cane  into  Amcrtuw  hands.  He 


brought  the  first  pair  tu  thl*  uumtry  and 
subsequently  imported  six  others  which  be- 
came the  foundation  tf-tucfc  here. 

I'robablv  the  most  stTtkinj:  thing  about  ihe 
Wciisiarnner  fc  il>  fOCial  oi  tirifcj  color,  ranging 
from  5ilver  gray  to  silver  tuupe  and  linking 
like  fine  veFour. 

The  eyes,  hlne-gray  or  amber,  chanjrfnj!  Id 
different  litfht  »r  when  the  pupils  are  dilated, 
:idd  much  to  its  attractiveness.  The  uJI, 
Crapped  to  the  length  of  J'j  imhes  wktifl 
three  days  of  whrlpio*.  is  approximately  sis 
inc|ii-y  lone  -it  maturity, 

I tnm  its  l»lo-rt]hnmit|  ancestors  the  Wei- 
iiuiranerrmlh»nkHnne>5of  seen  ihal  nuke* 
Ihe  breed  esjicdaKy  good  m  tracking,  bcnting, 
Of  retrieving  game-. 


Writbiv  under  thr  name  of  Arthur  Roland, 
the  author  nf  this  article  has.bwn  the  Krmiel 
Editor  uf  Ihe  New  Ybft  Sun  for  more  than 
eweutv  years. 


Split-second   lime  Rons  Today's  World 


liv  K.  B.xRKiiws  Coi.ton  axis  Cathkrinl  Hi  ll  Palmer 


EVKRY  mcht  when  the  sky  i*  dear,  hij»h 
mi  a  lull  aliove  Wo-thingum,  U.  <'.,  an 
a-lriinnmer  takes  a  look  tit  the  *tara  to 
*ce  if  the  Nation  4  clocks  are  ru*ht_ 

Tlis  job  is  to  check  just  how  fast  the  earth 
U  ttirninK-    From  that  tuiniu"  thr  whole  world 

RCIS  IIS  LilTUL 

■  hir  giant  p3anrt  of  solid  rock,  -with  lis  thin 
skl'tl  of  continent*  and  oceans*  weighing  well 
over  six  sexilllion  tons,  turns  at  a  speed  that 
varies  I***  than  thr  works  o(  the  best  clock 
ever  made. 

<  m  hfs  lonely  virjil  while  the  Nation's  Capi- 
tal ■deeps,  the  ;L-t it iiifii mt-r  ttirir*  lhi>  j.|*r-d  of 
turnitur.  HU  is  the  most  crucial  tirm*kiir|)imt 
foh  done  anywhere,  for  the  lursitnp  earth  is 
the  fiiu>1rr  clock  liy  whirh  all  oilier  cWks  ;ire 
set,  It  accurate  to  within  une  part  in  30 
million . 

Thii  nlfduly  task  nf  limrtift  the  earth  s  rota- 
tion Is  carried  out  at  the  U.S.  Naval  Observa- 
tory, official  keeper  of  the  Nation's  time, 

Vtfrnnoraur  IliuVt  VI vac'-muml  l  .nh 

Think  nf  the  earth  a*  a  ftiftnl  merry-so- 
rouruf,  *|iinninji  an  nine!  in  space  oat  among 
the  5tai*5-  Rldin&  KFOttod  on  It,  you  pa5>  by 
tilt*  same  point  every  time  it  completes  a  turn. 

the  astronomer  ride*  around  on  t earl  li , 
he  note  what  time  hr  paws  iHn.vtlv  tinder  i 
certain  star.  Carrying  him  on  around  as  it 
turns  the  ruUitins  earth  tiringa  him  hack  the 
next  night  to  the  same  position  imict  more,  am] 

he  notes  again  what  time  lie  parses  under  thai 
^ame  star, 

The  interred  between  any  two  time*  when 
the-aMroOofner  passe?  under  that  Mar  is  always 
the  same  within  an  extremely  liny  Irai'timi  nf 
a  >ei  ond. 

By  this  standard  ihr  Naval  Observatory 
regulates  iu  radio  tlnm  Mimals.  sent  uut  even* 
two  hours  on  the  odd  hour  and  heard  all  over 

the  Unheal  States  and  the  world,  Those  $ic- 
nals  are  accurate  to  within  S  1000  nf  a  second. 
They  are  set,  as  near  as  i*  humanly  possible, 
by  the  lime  of  the  earth  a  turning. 

A  Si  kin  a  f  If  very  Second 

AJI  the  world  lives  by  this  "earth  time," 
which  astronomer*  call  star  time  or  Mdcreal 
time.  It  h  the  mo^t  nearly  accurate  time 
available.  No  dock  or  \s.iu  h  can  maicii  the 
(irnision  with  which  the  turning  earth  brine* 
that  astronomer  and  h«  telescojie  hack  under 
trie  same  star  wfrht.  after  night*  through  the 
year*  and  centuries,  always  "on  the  doL" 


But  En  today 's  sjilit-sccund  world,  accurate 
time-rry//M,<  h  nn|  enough.  T\m&mwsurm& 
is  equally  irn|M>rtautt 

To  provide  an  accurate  jHrarwr*  of  lime,  the 
Xalion.il  Tlureau  of  Standards  broadcasts  an- 
other and  lar  more  frequent  tune  signal  lhat 
Roes  cut  each  ttt'tmd  (omitting  the  59th  of 
each  minute),  all  dav  and  nil  nit; In.  a  con- 
tinuous "ttekdfck-iiclLn 

That  <irmal  provides  a  "yardstick  of  time/' 
It  is  just  e^-nriid  in  today's  world  as  the 
arctrraU-  telling  of  time.  Very  $hnrl  interval 
of  tune*  tiny  fractions  of  a  wnrond.  are  used 
In  numerous  waytt,  from  ralibratinR  parking 
meters  so  that  >xju  get  exactly  one  hour  for 
your  uickel,  to  measuring  the  water  under  a 
fJiip's  ked  by  ilrninir  an  echo  returning  from 
the  bnllum. 

With  its  "signal-cvery-5econdr  the  Lumiu 
of  Standards  pro\arles  a  "standard  second/1 
accurate  to  one  part  in  1,000,000.  ;um  as  it 
also  inakcs  available  the  st-antJard  fool*  the 
Randan  I  meter,  the  standard  piundr  and  the 
standard  paJloii, 

That  time  yardstick  w  coortlinatcd  closely 
with  the  <Mis*TOimry-*  tutie  signals,  and  so  is 
based,  twr  or  the  master  time  of  the  earth's 
nirninjc.  Scientists  and  rncincer^  use  it  enn- 
slanily  to  check  their  time-measuring  devibes, 

Astroitoiaers,  probing  out  into  the  nnimaai- 
nalile  depths  of  space,  measure  the  universe 
witli  time  hi  yeur^. '  liuht  years,"  the  disunce 
Lhat  Hpht.  flflj*hlritf  alnnu  at  1^0,000  miles  per 
second,  travel?  in  a  year.  Thai  comes  oat  at 
six  trillion  miles,  l>ul  to  \wi  i>  tie  universe 
lhat  the  most  riisram  Kiiiaxies  of  star*,  so  far 
found  are  500  million  lishl  years  away.* 

Litfht  I  mm  the  llivaur  Put 

And  with  ibis  light*  coming  to  us  from  ^uch 
Incredilili-  distances,  we  literally  turn  time 
backward  and  see  into  the  pns4.  Fur  we  j^ee 
I  he  more  distant  stars  not  as  they  air  now  but 
as  they  were  long  ufto  when  the  lifcht  fn*rn 
thfm  now  Trarhinif  us  first  statO'd  on  il_s  wav. 
Lltrlit  from  xime  very  distant  5tar3  hesan  its 
journey  before-  tin-  lmman  race  extetH  on 
earth.  It  brings  to  our  eyes  today  the  images 
of  thr*e  5tar^  a*  they  Un\kn\  then* 

Tdday^  M*ocld  moves  literally  on  tylh- 
second  limine, 

•Sec.  in  tfae  &*tich<m,  CKummrrrp-  Mjuiuncr, 
"Rfjvi'n«.  AIhiw"  liy  T^nnU\  II.  M cruel.  Jtuy,  I'WJ; 
%^V%wfr«  die  Stars.-  by  William  Joseph  Shaw, 
nltrr  Jamian'.  I0J5:  "News  &1  the  July, 

.mil  "NVw  Frimtki  In  thv  Sky,"  S*picfnbir» 
t)iiih  lit  F.  Unrn«wi»  Ccilum. 
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The  Summon*  Time  Came  Too  Soon 


Abrm  iirr.vhmrnti  in  i'l<„-U  \uv  iitmui  n»       3*  Ihc  clmk*  ifn-m«*lvw.   CUn't*  in  l Ik  13th  ivaiury,  without 

fiitc  or  hand*,  strurk  tiw  hnura  on  heJfc  ifmiar  4 JOj . 


Kvrry  flay  now  scientists  divide  second* 
into  a*  many  as  a  million  equal  jvirls  in  timing 
ihe  speed  of  a  shell  fired  from  a  cannon,  or 
the  speed  u(  .1  radar  Iwam  bouncing  back  Irom 
a  ship  or  plane  or  hurricane, 

Yi>nr  electric  cluck  is  rim  by  current  that 
Vibrates  60  tiling  1  semhd.  It  il  varies  from 
thai,  your  cWk  i*  wrwnp. 

Even  Tin-  modem  watch  is  accurate  to  an 
r.Mriit  undreamed  nf  hy  ihe  early  maker?  nf 
watches  and  docks.  Today s  average  watch 
does  not  vary  hy  more  than  10  or  |2  wcimds 
a  day.  A  r«ihJ  watch  has  a  ]ialr^irin«  that 
vibrates  38,000  times  an  hour.    If  it  is  off 

hedule  Uy  as  few  as  10  bents,  the  watch  wiEl 
«nin  or  lose  nearly  a  minute  a  flay. 

Latest  available  estimates  indicate  thai  per- 
haps 70  million  Americans  own  wiitches,  one 
for  every  two  peuple  In  the  country.  That 
alone  is  a  Rood  indication  of  how  impurUM 
time  has  become  in  modern  civilization. 

Tn  furnish  accurate  time  for  all  those 
watches— and  nobody  laiuws  how  mam*  clocks 
—  ihr  I'.  S.  \,ival  Observatory  maintains 
elaborate  equipment  and  a  large  fct-iil  of 
astronomers  and  tcchnkians. 

Ivvsetitially,  their  job  is  tn  check  the  time 
when  an  astronomer,  riding  around  un  the 
turning  earth,  passes  under  a  certain  star  cai  li 


night.  Originally  thai  was  the  way  it  actually 
was  done.  Lying  on  his  back,  the  astronomer 
looked  upw,ud  though  a  telt-^  1  if  it-  I  hat 
pointed  vertically  at  the  amilh.  the  point 
directly  overhead  in  ihe  sky. 

Across  the  center  of  the  telescojie's  end  was 
sirccched  a  fine  hair.  As  the  earth  tinned,  n 
certain  &1ar  would  cume  into  view  in  the 
telescope.  When  it  was  rajht  on  the  hair  line, 
the  astronomer  would  pre*s  an  rlectrical  key, 
marking  the  exact  time.  On  the  nest  mgat 
he  would  do  it  again,  and  the  interval  between 
was  one  24-hour  day  by  star  time. 

Photographing  Time — by  llic  Stars 

Today  it  s  dune  with  even  greatrr  precision. 
What  the  asirom  imer  really  docs  is  to  see  how 
star  time  compures  w[lh  the  average  time  of 
rhr  Observatory  *s  master  clocks.  Insread  of 
peering,  at  a  star  through  the  tefontiie,  he 
takes  four  photographs  oi  the  star,  Almut  80 
star?-  arc  used  lor  the  purpose  on  various 

night*. 

Two  pictures  are  taken  at  45  and  15  second* 
before  the  star  [5  due  tn  reach  the  i:rnii  li,  and 
two  at  15  mid  45  seconds  after  it  i*  due  to 
have  jwssrtl.  An  electrical  device  records  the 
rairt  times  when  these  pictures  are  taken 
according  in  Ol^ervniory  dock  time.  Then, 


Split-sccnm]   Hmc  Hun*  Tculay's  Wurlii 


by  can-lui  mca.Mirrnirui%  >iii  the  plates,  it  can 
be  determined  whether  the  star  reached  the 
zenith  when  the  m.tster  clocks  said  il  should. 

It  ihcrc.  is  any  difference,  the  time  of  sending 
out  the  radio  time  signals  is  corrected  to  coin- 
cide with  the  earth's  turning.  For  instance, 
i!  the  m.n?icr  clocks  say  the  star  should  reach 
the  xenrth  at  exactly  M  p.  m„  but  It  actually 
arrive*  at  I  100th  i>f  a  mh'oikJ  More  I  tf  then 
the  clocks  arc  that  much  wrong,  nm.l  ihr  next 
lime  signal  is  sent  f  ICOlh  of  a  second  sooner 
than  it  otherwise  would  be. 

Of  the  Observatory's  seven  master  clock*, 
three  are  run  by  pent!  ti  Suras  and  four  hy  vi* 
tailing  iTystiils.  The  Observatory's  time 
signal  is  based  on  crystal  clocks  only,  since 
they  tire  the  ttiost  accurate 

The  master  clicks  are  always  "wrong,"  lor 
once  stArird  k'"in«  I  hey  -'ire  never  reset.  To 
do  50  would  only  rocifaise  I  heir  emirs.  Rut  it 
does  not  matter  I  rial  they  are  wrmiij.  since  the 
astronomers  always  know  just  how  fast  or 
sluw  they  are.  Their  error  Li  allowed  for  tit 
sending  oui  the  time  signals. 

Kven  with  Their  CWttUuil  error.  th'*se  muster 
Clbels  arp  far  tnnrr  nearly  accurate  thill  thr 
average  g«»od  clock  or  watch  that  keeps  time 
snfisfin  torily  for  you  and  rne. 

To  kirp  them  mi  v\Uki,  lire  «l«k,  ue  pro- 
tected from  all  outswle  disturbances*  The 
pendulum  clocks  lick  (iff  their  time  in  an  in- 
sulated vault  JO  feet  under  ground,  away  from 
vibrations  and  changing  temperatures.  Each 
petKfaltUtit  swin^  in  .1  vacuum,  in  a  ia>r  from 
which  the  air  has  Iwen  pumped  out,  for  air 
reslstance  would  gradually  slaw  down  1  heir 
lime  of  swing.  Each  pendulum  swing*  in  a 
different  dlreetinn,  loo,  so  that  Ihe  vibration 
nf  one  will  not  affect  another. 

Pendulum*  Viewed  Tlimutfh  PcrUcopti 

III  the  vault  also  temperature  is  kept  con- 
stantly within  a  fraction  nf  11  degree  of  S5 
Fahrenheit,  for  changes  in  heal  and  cold  ccmM 
iNo  try  ihr  pendulums'  swing.  Xn  one  ever 
etders  thU  vault  except  to  make  infrequent 
repairs,  and  the  swiitainfl  i«e»duluuu  are 
watched  through  a  perbecipe  from  above 
ground.  The  pendulum  clocks  are  no  longer 
used  in  timekeeping.  Tltey  are  now  employed 
in  reservations  f*ir  determining  |Misitinn*  of 
Mars,  •.lin  e  lime  rulers  into  these  calculations. 

Vibrating  crystal'?  that  run  the  other  master 
ducks  are  only  slightly  larger  than  an  air-mall 
stamp.  They  are  sealed  inside  vacuum  lube* 
like  those  in  your  radio,  so  that  they  vfnrale 
In  a  varmint.  Air  resistance  would  slow  down 
1  heir  vibration  just  as  it  would  a  pendulum's 
swing.  They  too  are  kepi  al  a  temprraiure 
thai  varies  no  mure  than  I  ICXrth  of  a  decree. 


Electric  current  keeps  the  crystal  vihral  in« . 
and  once  Marled  they  vibrate  continuously  al 
the  same  frequency,  100,00(1  linns  |n-r  icimd. 
Clocks  run  liy  the  vibrating  crystals  are  more 
nearly  accurate  than  the  pendulum  clocks,  lie- 
cause  the  crystals  arc  nut  affected  by  variation 
in  Ihe  pull  of  gravity,  which  causes  slight 
irregularities  in  the  swinging  pendulum*,  nen 
in  tlar  underground  vault. 

Kven  ft  change  in  the  levet  •  if  the  water  table 
in  ihe  erouTirJ  will  make  enough  change  in 
gravity's  pal!  10  niter  the  rate  ul  n  pendulums 
swing, 

lti>?*l«>  these*  Mrirn  master  clocks  of  it5  own. 
the  Xnval  Or«er%'atory  also  uses  the  masier 
clocks  of  the  Bureau  of  Standards  to  help 
regulate  the  accuracy  of  its  trrnc  signal*. 
These  clocks  also  are  crystal -control  In! . 

Mfkihcr  Eanh  Slowing  Dtjwn 

But  ahsolutely  accttrnle  lime  i;;  a  hjird  Uiinic 
to  achieve,  for  Mother  Earth  herself  is  not  a 
perfect  ti  101  .keeper.  Though  the  time  of  the 
earth's  rotation  is  ihr  hasb  for  our  time,  even 
tliat  varies  slishih  .  Reconls  show  thai  its 
rotation  apparently  speeds  up  uccask»nall> . 
[hen  slows  down  o  Itltle, 

Kn>tn  loSO  in  1S00  the  earth  Inst  about 
15  100  <d  a  second  in  th-it  period  of  120 
vcars.  From  IftOO  to  1900  it  gained  slightly 
iuure  than  iQ-'lCti  of  a  seeimtj.  From  l*>00 
to  1920  it  last  a  hit  Again,  -Since  V>20  it  lias 
been  gainiox  once  mure.    Xohody  know?  wli> 

Morfovcr,  desjiite  Ihese  periodic  tains  and 
lasses,  ihe  earth  clock  is  gradually  running 
ilown  like  any  other.  In  the  long  run  it  Is 
turning  more  slowly  all  Ihe  time,  losinv  aiiout 

1  IDOO  of  a  second  in  100  years*  AstronomiTis 
knew  this  from  records  of  tild  rclipscs  as  far 
back  as  Baliylonian  times.  Thai  hit**  no  effect 
on  us  laymen,  hut  it  Is  im]KJrtant  to  ftMrnuo- 
mi'is,  who  think  in  eon%  uf  time. 

Friction  of  the  tides  acainst  the  bottoms  of 
the  shallower  sens  Is  the  main  force  that  is 
gradual ty  slortinjj  thr  earth  down.  Anoiheris 
rmv  shiftinii  of  materials  from  one  place  on 
the  earth  to  another,  which  disturbs  it-  balance 
vlluhily.  The  Mksa«i|rpi  Ri\*er-  transferrinK 
millions  of  Ions  of  silt  from  tlie  northern 
rnilerl  States  to  the  Gulf  of  .\!r\icn,  f.irtltei1 
from  the  center  the  ennh,  down  the 
rotation  of  the  earth  a  littlc. 

Yoti  coulrl  even  say  that  the  cnnstrtictinn 
f>f  the  Empire  State  Building,  in  which  nia- 
terials  were  taken  from  below  thr  earth's  stir- 
fuce  and  placed  on  top  of  it,  caused  an  ln- 
ftnitesiiniaJ  slowing  down  of  the  earth's  rotation. 
AH  that  makes  it  at  least  a  tittle  more  difficult 
for  the  Naval  Observatory  astronomers  to  ke*Ti 
accurate  time. 


402 


The  National  Geographic  Magarlnc 


crinfcrr  II  d.ion  P.  B 


Hilt 


Dt.lN  <>n  a  Moving  P«ip*«r  keep   rime  Signals  Accmuru 

fin  mi>  tlrip  at  the  Smt'\unn\  Bureau  oi  SumUiiW  .in  electric  H»an\  rrvaidi 
n*  interval  tfie  ttcutida  pui*c*  »»i  m-vbd  oi  the  Hurra  i/»  marine  ciocta  nail  liu 
SOTS  Ots«V"Lory  timr  WrjuiI  Thr  jjuuk  Ihioi*  j|  tiny  linlr  am!  mriu  Ita 
jiarnfiiB  r.»,iilriK  \»  mate  a  vlshfo  fcuriw  hirsute?  twtwivri  ihc  dues  =h.ne*  Imvv 
RiIKH  »lir  rlfKfca  differ.  From  iliii  rrrerrt.  i.'ofwcilori*  tkw  nnuic  in  iocrwiM 
mtuniiy  of  UitJi  (be  NavaL  Obficivaluri  Umr  tiaul  aitil  the  Hureju's  ona- 
Ktvind  mriwI  used  in  precis?  *rirntific  time  measurement*  inagt  ywj, 


royal  wedding  in  Lon- 
don, ruuhl  not  Ik*  -wnt 
WLihmtt  sp]  it-second 
timinsr. 


Tinriruj  fcir  Pictures 
and  Power 

A  picture  to  be  "tele- 
graphed'* L*  placed  nn  a 
revolving  roller.  Hu*h- 
liuhi?  anil  shadows  In 
it  are  Iraruformrd  into 
varying  elrctric  im- 
pulse* that  flash  tn  the 
in  riving  end.  There 
the  impulses  arc  trans- 
lated into  light  of  vary- 
iim  bru-huiesi  thai  ex- 
poses  a  negative 
mnuriiifi  on  another 
revnlvuip  roller. 

Korh  rollers,  though 
thousand*  «l  miles 
apart,  miiM  I  urn  at  ex- 
arth  the  same  speed 
«>r  tin1  picture  will  lie 
blurred.  Tfj  keep  the 
ro 1 1 e  r *  sync  hronized, 
their  lJuirs  nf  rotation 
an-  checked  will*  ihe 
time  'Finals  (paae4t2 ). 

AM  over  thr  eHMern 
I'nilcd  Stales,  lines  uf 
elerrric  power  com- 
panies are  intercon- 
nected, si  i  thai  one  ran 
draw  power  from  an- 
other at  times  of  beaw 
demand  iVir  efwirkrity. 
All  those  power  cur- 
rents operate  no  an 
alternating  current  frc- 

qiittflcy  of  fiO  cycles  |ht 
second.  If  one  com- 
pany's current  varies 
from  this,  it  ran  mil  be 


TEmc  runs  today  s  world  fn  innumerable 
and  amazing  dit'iViem  ways,  Mmi|itii  <.ivflf 
zation  could  not  operate  if  \\r  suddenly  were 
unable  to  measure  time,  AJI  kind.<  of  thinjj* 
depend  on  knowing  tml  only  what  time  it  is 


•nn  is. 


I  nit  nn  knuwuij*  ju5t  how  lung  a 
All  over  the  X niton  and  the  world  sdenthrts 
and  engineer*  lime  things  hy  rhr  Governmrnt 
time  signal  both  thr  Naval  Observarnrys 
cwo-huurly  signal  and  the  Bureau  of  Stand* 
ante"  once-a-wond  in  k  ip.-uze  JW). 

Thai  "wrophoto"  picture  in  your  news- 
papcrt  showing  a  riot  in  far-off  India  or  a 


used  by  another;  so 
pnwrr  taginem  check  their  current  fre- 
quencies .iL'iiinvl  the  time  signals. 

IV hen  vpu  turn  to  your  favorite  radio  pro- 
gram, you  turn  your  dial  to  l>30,  or  I,26Q,  or 
1.500  die  case  may  be,  Thiwe  h cures  statu  I 
for  ktlncycles.  or  rJKM&uirli  uf  cycles  per  sei:- 
ond,  ihc  frequency  a^^ned  to  that  si « lion. 
Kflch  station  must  keep  uti  j|s  own  frniuency 
and  not  overtop  with  another. 

To  preHjjrVe  the  accuracj'  of  tho.^  fre- 
quenciis,  both  the  stations  themselves  and 
l  lie  moniforinK  sun  ions  of  the  l;«ler«t  Com- 
rnumcations  C\immib%ian  check  them  ogairwt 
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5 1  u  Jul  a  r  fj  frctruendes 
broadcast  by  the  Bu- 
reau of  Standard*. 

Id  some  typos  of 

radio  HCrivCTS,  quartz 

crystals  vibrating  at 

different  frequencies 

separate  ihc  wave 

lemiihs  itf  tlilTferrin  Ma- 

iinn.%,  mi  you  can  xune 

In  Ihc  one  vim  wish  i" 

hear  without  interfer- 
ence frnm  the  others. 

In  iht  telephone  sys- 
tem, where  ninny  uni- 
versal inns  travel  |Q" 

geiher  over  the  sane 

wire  ftp  cable,  each  at 

it*  rtwn  frequency,  crys- 
tal* vibrating  at  these 

different  frequencies 

separate  out  The  differ- 
ent enn versal  iorts  on 

the  receiving  enrt  so 

jnpv  hear  nnly  the  tine 

you  want.  VtbruiUiij.i 

of  those  crrstaU  are 

timei'l  by  standard  fre- 

rjueiulr-.* 

When  ii  radio  pro- 

grain  U  put  on  a  na- 

Uumtl  network,  clock* 

in  a]l  the  ^tatinns  from 

cnasl  tr>  eoasl  must 

-lUree.  so  thai  .ill  will 

receive  ami  send  out 

the  program  exactly  on 

the  second. 
Shu  iters  of  some 

cameras  are  limed 

down  to  I  •  1000  of  a 

second  or  less.  One 

high-speed  camera  used 

In  phut^gninhin^  the 

humOU  vocal  cords  in  act  inn  lakes  n>  mam- 
as 8.000  pictures  in  one  wand- 
X-ray  pictures  lakrn  in  one- millionth  of  a 

second  art*  now  possible.  To  reveal  n  h  it 

tuppeniint  inside  inaJiinw  o|*-raUng  at  very 

lii^h  speed. 

A  ship  captain,  steering  toward  a  strange 

tnilS]    .ilIlT  l-Mlli;  llin  brvi  rings  ill   ill"'  It'L-.  -n- 

d  lighthouse  hashing  its  beam  at  regular  in- 
tervals. Timing  the  flushes,  he  notes  thai 
I  hey  come,  say,  cvety  five  second,  and  thai 
the  beam  revolves  m  120.  TM*  U'Hs  him  at 
on  re  what  lieht  il  Is. 

Many  lijjhthnuftes  all  over  the  wnrld  ihti* 
identify  themselves  wiih  u  de*  keyed  to  time. 


H 


e  Wf  niiu 


ktvirw,   This  \Iuin*prinii  Will  Increase  in  Strength 

Alter  Ihotik  cniicd  in  <»nr  rlirettkm  and  braM  treaCnJ*  mainspniHt"  made  pi  » 
nr.w  alloy  iiwil  hi  Klein  waldwa  Ip-ico  414  and  4J5>  are  rewound  hi  Ihc  oppo- 
site ffincikm  on  thi«-  nwllinr  1u  imptuvr  llir.ii  ?mni:tli.  ur  tonjur.  Thr  m* 
nlfcjy,  citnuirilu^r  cmbi  rtLttrrcnt  faliSsUvwe*.  i>  oVcliUtd  10  be  nwiwnaffwiic  "Will 
more  mhtam  li*  »urw  ilian  UrrL 


Radar  sets  depend  mi  very  accurate  timing 
In  show  the  distance:  of  an  object  which  the 
radar  licaru  [tick.*  up.  The  fraction  of  a  second 
it  t.tfcces  for  the  radar  pulse  In  &wh  out  and 
echo  back  from  a  ship,  a  plane,  or  an  keljcre. 
Indicates  how  far  away  that  object  is. 

Censuring  Millionth*  of  u  Second 

In  wnr  Ihc  rantfe  of  guns  am  he  set  by  radar. 
It  takes  only  i  10.GO0.0Q0  of  a  strand  for 

a  radar  wave  Ui  travel  to  an  object  50  feet 

•Set.  in  thr  N 41IOXU,  Ccoawinc  MAflATWT. 
"Mimvlr  tit  TnJkmj:  hy  Telrsrfiuuc"  Dctobrt.  WXU 
ntxl  '  Minide  Men  at  ifw  Tcicphiuie."  Mirtfh,  104:, 
bnyh  hv  I   H:irrow*  Co  1 1  on:  «nri  '  Pnrhinloric  Tek- 
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f^fm\  •'•r^  W«nm  KMtnnr.  Jrm. 
Tool-  K  Unl>  line  i-f  Many   i  inn^-**  This  Tno-fiU^d  Watch  TM> 

The  rRu!  on  'he  Mt  civrtf  thr  time  >*i  tin?  in  «|iUs  secoiitU,  the  dui  ul  ihe  ureV.  the  month  rrwnn**  pliaw*, 
ami  amount  of  tuns  left  brfarr  the  wulrh  imi*l  be  wound  It  ttnbes  rjuanrr.  full.  uwt  hour  chime*. 
The  other  d>ul  inrttrutct  lime  i>f  lunrbc  uml  mruct.  sidcrcu]  time  (thw  <UT<  oi.iu-  to  puorion  of  Man),  and 
the  cg,uulioa  ul  tiair  t  iliHmncc  betwern  sdtfcrvul  and  ftUnriarri  tirar)  Whilt  iluU  un  the  liUiV  uh'IiI  Indicate 
[utTiiiun  of  .hr^  f^nf  Xi-w  York  City  a<a>rThnjf  in  »ca*on     li  tank  Ave  yrfti •      nnU  ihu  mifrnmrnl. 


away  ami  luck,  1ml  radar  can  measure  il. 

By  the  some  principle,  the  depth  of  water 
tinder  j  -hip  r.  keel  can  lie  measured  it)  a  frac- 
tion of  a  second  by  timing  the  rchu  uf  a  hi«h- 
pinhed  sound  sent  down  to  the  bottom  am! 
h. iik.  Knowing  I  hp  spwd  of  i4>iitid  it*  waier, 
J.QiS  feet  a  second,  a  skipper  can  tell  within 
n  fraction  of  nn  inch  how  deep  The  water  is, 

Thiy  friicrtions  id  a  seeemd  also  are  the-  key 
to  Ihr  working  of  I-nrU  (Long-ranse  Navajra- 
lion  i.  a  *>>!eni  developed  during  \\ 'oriel  War  11 
for  rnahtins;  ships  and  planes  to  fix  their  |wwt- 
1  So n»  uecurulrly  at  sea  or  in  the  air  (rujte  412). 

With  Lnran.  a  navigator  eif  a  ship  ur  plane 
determines  his  run  tt  fun  fnun  the  difference  in 
the  tSam  of  arrival  uf  radio  signals  from  two 
different  pair*  of  radift-sendinj>  natrons  on 
^kiore.  The  difference  In  their  time  uf  arrival 
b  measured  in  millionth?,  of  a  seamtl. 

Rvlrnsv  Study  Require*  Timing 

In  far-away  Brazil  in  May  of  this  year, 
scientists  of  (ho  Army  Air  3  -Tces-Xatwnal 
lieographic  &Riety  solar  eclipse  expedition 
listened  to  the  Xavy  lime  signal*  lo  check 
their  chronometers  (pace  295 


t  hi  ami  other  mineral  nre  located  hy  varlu- 
lion«  in  Ihe  pull  of  gravity,  measured  hy  [ime, 

fn  measuring  the  force  of  stravhy  the  time 
of  *wing  of  special  pendulums  is  wry  precisely 
measured. 

To  determine  Ihc  slight  variations  of  gravity 
at  different  points  on  the  earth,  which  gives 
objects  >iichily  different  weight*  ul.  say>  the 
Kquwlor  and  the  Poles,  a  pendulum  5  iwing  is 
limed  with  an  accuracy  of  hrltcr  than  one 
I  wirt  in  a  million. 

The  Way  I  Eur  liurth  I*  Weighed 

Another  femvily  measurement,  to  find  the 
attraction  thai  Iwo  bodies,  such  it*  the  earth 
and  Ui*'  moon,  exert  on  each  other,  also  is 
nujrJe  l»v  timing  a  pemluluni's  swin^.  From 
tins  it  is  possible  to  figure  Ihe  weight  of  the 
earth,  w-hkh  in  about  six  sextillion.  600  qiiin- 
t  ill  ton  short  terns. 

1-ven  musk  fa  measured  hy  time.  A  musical 
note  nf  any  particular  pitdi  repru*seuLsso  many 
vibr.Hii.itib  per  second  i)l    i  violin  ^.riiifi.  a 

*  Srr.  In  the  N'AnnvAt  GtotPo  iiH  Mai-azwc, 
Hantine  in  HouJV*  Hdnefllantl b>-  F.  Bur- 
nm*  t'ctlinn  pjj»  IS^  uf  thk 
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Kim  limn  Writ*  Cwinw 

This  Tiny  Hairspring  Control*  ihc  "Henri  beat"  of  a  Wulcki 

Yfhruttnc  IfUXJO  tinuu  an  hour,  it  gnvrnt*  the  attintf  wi  the  balance  wheel  In  a  Lirly'i  wateh.  The  kiLmtc 
whrcl  in  turn  coxiiroii  the  union  of  Ifor  nuun*|tritui  on  thr  intritiittc  wjftwbccl  lutvAiinihfa.  Ijh*  than  '/j  ihc 
tlljiucCce  of  Jin  uvirxaui;  human  hair,  the  luunpnnii  t\  made  <jf  rustproof  Lluovax,  a  nickel->t«l  nlloy, 


drumhead,  or  ihr  air  rolumn  in  the  tube  nf  a 
trumpet  nr  tuba.  'Hut  more  vibrations  per 
second,  the  hisdier  the  pitch. 

To  help  musician?  arnl  musical  mstni merit 
tiianuf.il  Hirer*  tune  their  instrument*  acru- 
raiely.  the  Bureau  of  Standards  broadcasts  a 
continuous  musical  note  precisely  timed  10  A 
above  middle  C.  It  i*  prttfliieerl  by  dividing 
clown  the  vibrations  of  a  crystal  oscillating  at 
100,000  cycles  per  f-eennd  lo  -M0  cycles  per 
second. 

this  mile  h  the  Nation's  "standard  of 
pitch-"  You  ten  get  it  Any  lime  on  u  short- 
wave radio  and  tl  tu  tutu;  your  piano, 
violin,  nr  trombone. 

Government  survey*,  which  form  tbe  basis 
for  all  property  lines,  depend  nn  very  accurate 
mea-sureraent  nf  latitude  and  lomiitude.  TO 
measurr  lopgitude  you  need  In  know  ihe  ior- 
rext  time  to  n  *mall  fraction  of  a  second. 
Longitude  is  distance  mwured  cast  nr  west 
of  the  Greenwich  meridian,  nn  hnaxiniiry 
Kite  that  rana  through  (he  ongitial  site  of 
ISritnin's  Rnyat  Observatory  at  Greenwich. 
(The  Observatory  i*  now  being  moved  to 
Sussex  because  smoke  nf  factories  made  ob- 
servations difficult. I 

Distance  from  the  Greenwich  meridian  Is 


measured  not  in  miles  but  In  time — in  hour?, 
minutes,  seconds,  and  fraciion?  of  seconds. 
To  it.  ynu  have  to  know  the  exai  t  hmc 
on  the  Greenwich  meridian  jjhI  the  exact 
time  where  ynu  are.  The  difference  between 
the  0»o  is  your  longitude.  Fur  example,  if 
tt  15  11  noon  in  Greenwich  and  7  a.  ru.  at 
New  York  City  P  the  longitude  of  New  York 
is  5  hours  wesi. 

On  maps,  lungitiirie  h  indicated  in  degrees, 
one  hour  heini*  equivalent  to  IS  de^ree*. 
Go  vera  men  t  surveys  are  made  tn  an  accuracy 
of  I   lOQ  of  a  second  in  longitude. 

Without  a  ihrntiiiineter,  which  is  really  a 
clock  that  tells  very  accurate  time,  no  ship 
could  navigate  accurately, 

From  the  chronometer  the  ship's  navigator 
»  in  determine  Ihe  correct  rime  at  Greenwich. 
Then  by  observing  the  pavilion*  nf  certain 
rt,irs  .irni  checklEig  with  official  tl.l \ i^.irinil 
tnhle-s  he  can  easily  determine  his  Ship's  posi- 
tion ||iagrs  40S  and  428). 

Canards  Turned  Time  Backward 

Congress  sometime*  used  to  turn  time  back- 
ward in  order  to  transact  its  business  4,on 
time."'  Formerly,  when  -e^M-ms  ended  at  mid- 
night cm  Macvli  4,  by  thr  clock  in  (he  Senate 
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ft  .Iff  riuilr«ia  u'M  r  J,  llm  '>r  IM-rti 

Carefully  Regulated  Chronometer*  Guide  U.  S.  Nnvy  Ships  on  the  Seven  SM 

In  ihc  irutrumtnt  *buj>  nl  ihi!  I?.  S,  Naval  Qtaervulctry  hunumli  of  ih«  pfrrisian  Unvkcprrhig  In-lfurwni* 
nwuil  kaue  ia  nuwal  vr;.wl*  \n  ritiijlavee  record*  data  «n  the  way  ap  instrument  vaHr*  in  fare  with  Irmjjcca- 
ttm:  thanirts.  A  chrmioitttU'r  to  a  highly  Accurate  Iktnepirrr  which  indicates  tifrenwirb  llm*,  u-wd  in  caKu- 
l.ninc  a  uhlrVa  pnvliion  <frJKc  407),    In  the  inreirrounft  are  wncbft  which  ut«J  air  used  by  nuvuuh.H  *. 


nr  Titmse  Chamber,  if  al!  the  scheduled  busi- 
ness could  not  be  finished  iti  the  nonual  lime 
remaining,  the  clock  was  t  urned  back  as  much 
aj*  necessary. 

(.ici-ilutrists,  munswuiir,  die  n#e  of  rock  strata 
in  ihe  en rtbf  use  a  ready-made  "clock1'  in*tnJled 
to  the  tucks  by  Nature  herself.  It  keeps  ex- 
tremely accurate  time.  This  "clock"  tonsisU 
of  rjidiiim  and  other  radioactive  mmtralr, 
whiih  gradually  disintegrate  and  chnnge  even- 
in  ally  into  lead  at  a  constant,  unvarying  speed. 

1 1  you  fuul  a  deposit  of  radium  in  a  layer 
of  ruck,  you  will  Hlwny>  find  with  it  a  d«p**it 
<>f  leu'l,  rerullinK  from  the  disantecTation  of 
s*>ltie  of  the  radium. 

Measuring  thr  amount*  of  lra/1  ami  radium, 
you  can  u-U  bow  much  rndurm  wa5  there  in 


the  first  place,  since  originally  all  the  lead 
wria  radium,  too.  Knnvrint;  ihespeerl  at  which 
radium  turns  into  lend,  yrm  then  can  fifruTC 
how  long  it  took  for  the  nriicinal  radium  to 
diaiiice  into  that  much  lead*  That  ihow*  how 
long  airo  the  process  began,  and  therefore  how 
old  the  rock  layer  L=.  Hy  this  method  the 
;mes  of  some  ruck*  have  Inm  found  to  he  from 
•100  to  nearly  2,000  mil  lion  year* 

Hut  we're  chiefly  interested  iu  the  time  we 
live  by.  Standard  lime,  divided  into  hours  and 
minutes.  An  hour  is  a  man-made  thing,  jttsf 
one-twenty-fourth  jiart  i>f  the  lime  it  ra1;e.% 
for  the  earth  to  make  nnr  complete  turn. 

VVlio  iUh  mJcm)  tti  divide  up  That  time  of 
Uirninj;  of  the  earth  into  2*  hours  instead  af 
20  or  -3<j  or  10,  iiuhudy  knows.    It  doesn't 
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JiHl  Before  the  Train  Leaves.  Cnndijeior  arid  E»i^iries_r  Compare  VYu(ch£» 

Hhb  b  u  tat -minute  liiiuil  on  nil  AniiTiiin  riilrundi  Onl>  iVAWhr-  which  have  L«*i*ri  i-t  untitled  Ami  vrri liiihJ 
liy  cuniCMUiy  Imfrrtan  arc  u*d.  Tlwy  *»  dietluil  ay.ur^r  *umUnl  JihIl*  itml  mm!  U«|i  niMtirjilH  tlnw  within 
30  seconds  a  Ufcpfc,    RjilromU  inMil  alcd  tUndurd  rirar  iiir  lh.   1'niM  State? 'in  WKl  (pip;  111k, 
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A  New  ftulh  Juin«  .VI4  More  to  I.fclit  the  Fjk'c  of  the  World'*  I.ungcM  Clods 


A  fop  Uie  CVI{!uitr~Ipa1nmllV*-rVrl  LVunpany  plant  in  )ri-<\  City,  New  Jtrstfj,  «V  4II4I.  Ml  («l  bv  rflnnirlrr, 
can  to  w*in  (ur  mltfln  in  Nnv  York  Harbor  Tin:  bladt.  ccffin-ihapcd.  five -minute  mark*?**  lo  the  kit  nm\  nimt  of 
ifcr  mttodiuti  utK  *cvtn  lect  tiiuii.    Tbt  rniriutt  hand  IravtU  almoil  mrtv-^mritTi  i»J  a  rail*  a  ita>  »i)jcr  4^5  L 
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mailer  now,  l,iecau$< 
weryiwdy  is  u»«J  Us 
the  24-hour  system. 

Nor  wv  rmil  to 
warn*  jlxml  the  fari 
thai  actually  our  boiiffr 
arc  gradually  growing 
longer,  .Vn  the  turning 
of  the  earth  kvr|»-  slow  • 
iiiiz  Awra,  tht*  fl»y  hrcji* 
nctlmu,  a  little  longer, 
and  each  I  ,'  lfh  of 
it.iuuh  hotir,kreji>  net* 
lintf  a  Hi  tic  hunter,  too. 
But  ihr  rhonfic  w  so 
si 4th I  in  even  a  thou- 
sand years  ili.it  its  of 
little  ccmsequenirc. 

1  i.i>  the  *orld  riUH 
on  -landard  rime,  hue 
it  hasn't  hee»  running 
ih.-it  way  lonii,  $Qtn« 
people  now  living,  burn 
befWc  ISM,  tan  re- 
member when  the 
I  "nited  States,  and  in 
lar.l  all  thr  world,  ii.nl 
no  *ueJi  thou;  as  *tund- 
anl  fiinr  M.-t  I  .,■  .Iv 
tfe*  Ittfd  local  time,  told 
by  the  sun  or  the  locnJ 
town  chick.  Such  Ifn-al 
time  varied  4.5  second* 
lor  each  mile  ea.ii.  or 
weAt. 

That  wnrfcrnldllriftht 
\s  hiT-.  i  ravel  W»5 
faster  than  a  horse 
Luuld  walk  or  trot.  But 
when  railroads,  with 
httfh-spevd  travel,  I  wgan 
to  spread  everywhere, 
confusion  resu lied . 
Different  railnwdfi  oprraird  schedule*  on  dif- 
ferent lime?^  usually  thai  of  I  irvr  i  i<ie>  where 
they  had  u-mdtiab.  \t  .me  period  about 
100  dmVrt*J»l  MandarrJ*  »d  Unit'  were  in  use 
hy  Ameriran  railroads. 

Finally,  at  it  roufereju*-  all  I  he  railroad  < 
it  wjw  deddrd  to  divid*-  the  t'uilerl  Slated  into 
four  lime  aotics.  with  alt  trains  operating  in 
vnch  jtnne  using  the  same  Mam  laid  of  time. 
tities  ami  iikwi^  in  carta  tinii«  Aim-  adopter] 

Maadgrd  rime  ateo,  although  Standard  time 
was  nut  mmled  into  law  in  the  United  States 
uiitH  1 01 S. 

When  the  change-^ver  look  plate  officially, 
on  Xovtinher  IS,  IflS.t,  there  wys  Rreat  exrile- 
nirnl.  Some  sfcffllics  said  the  whole  lhin»  wa* 
a  gLKuatii  plot  by  the  watchmakers  to  Ret 


Ir's  f^oftVt:  Tunc  hi  Htay.il  by  die  OoflFee-fnukor  tHock 

ThK  iinrlfjur  oihinnrk  Uwi-jhmv.  imiw  in  ;i  muwum  in  H>ln  Hnfuuwi'.  itul 
mure  than  kcrp  timr.  11  tuukl  Ixr  wt  to  licbt  the  ftJtuliul  tmnwi  xl  the  proper 
ttuutuirU  an<l  tura  11  nil  when  tlip  ivflcc  km*  dottc, 


everybody*  w»trhe*=  out  "f  filter  and  thereby 
make  inure  business  for  themselves! 

\\  rang  time  Claimed  RmJrinnl  V\  rvctu* 

Evrn  afttT  standard  time  zones  were  estab- 
lished, sonic  trouble  wa*r  ca.a*ef!  by  trainmen's 
watched  bcirfcfc  Inaw  urate  occasionally,  Ottv 
wreck  in  was  caused  by  an  error  4n  n 
watch  carried  by  one  of  the  engineers  of  Ihr 
tWO  tram*. 

After  lhat  a  $y$t«m  was  devtwd  whereby 
in*fi*:tisr»  tterr  npfi-tinud  to  dheek  standard 
cloelwim  nuli'n.icU  anil  Mi|u  rei-r  dr^i^naln! 
railroad  men's  watches  at  stated  intervals  so 
that  the^e  Watehe*  and  dm -ks  would  run  within 
,10  sevoinb  of  correct  lime  a  wt-ik.  All  cn^i- 
neei3  and  toiidm  tors  are  required  to  check 
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Twin  I'm  Auirriiut  V,.>tl(I  Mimrt 

Willi  L'irua,  He  Clin  "See"  and  Mean. re  Ltllitnang-f a»t  Flecrricnl  Impure* 

Tins  Pun  Amraean  World  Ahwiy*  ravifator  look*  ihmuxfa  Uur  *r«.pr  of  ihr  Lurun  (coined  <rom  Urn* 
runnc  Negation)  10  fi.%  hb  poMLtan.  He  due*  this  by  jucunurint  (Kr  diJlruncc  in  tine  belfe-reii  arrival  «>f 
tadtt  >lyn4b  win  Irum  iliMYrtol  Uiran  iiitismiiLlng .lurftotu.   Loxan  aIm  it  u*rU  in  tUip  nsvtipitian  ([Wtf*  4tX>) 


Splir-tecorul  Timing  I*  Required  to  Fltitii  a  Wmspliota  Ai-rot*  rUe  Ccmiiir) 

fhr  oiindrr  an  tfab  Avvjcu^d  Press  wiirpliulu  imrhinr  and  It*  one  on  ilic  Nttkw,  iliuucli  thnuundt 
of  ratio  jfun.  must  rrvulvr  ar  die  unit  *pacd  or  llw  plHurr  trill  be  hlanwt  To  keep  iwa  cylmdca 
jywnrarijmL  the  times  of  hitjuon  arc  checked  wtUi  time  suroair  (past  -MM J. 


Split-second   .t  ime  Kuns   HiJay's  Wwld 


their  wnlLhes  daily 
jRainst  a  standard 
clock  :lt)iI  with  each 
other  (page  409). 

In  ISM  an  Interna- 
tional Meridian  Cbtt* 
fercriee  met  and  et- 
tended  standard  time 
in  the  cn1  ire  earth. 
The  world  wa>  divided 
into  24  lime  *n»Sj  each 
iipproxunniely  IS  de- 
cree*, or  i  24th  of  n 

drcto  in  width,  stand- 

Hrd  time  in  fiuh  /one 
varied  liv  one  hour 

• 

fmm  t-hc  uest,  either 
uric-  hour  earlier  or  nnr 

h* til r  1  .1i  r  lh.111  \hr  tlnifl 

ui  CreCnwichi  Knftland, 
whirh  wa*  taken  as  tfW 
/ei  point. 

TInm  when  If  i*  1:3 
noon  rtt  (irrenwinh,  It. 
is  II  a.  m.  in  Ihc  next 
*one  to  The  west  and 
I  p,  in.  in  the  next  /.one 
to  the  esust.  This  is  Ise- 
rau,«e  ihe  Girth  limb 

from  wrM  t-i  ea*l.  dlid 

n-  we  tra\el  altmfl  with 
it  ocmw  towjinl  the 
sun  in  the  morning, 
pass  under  it  at  rrnnn, 
ii nd  move  on  away 
from  it  in  the  after- 
noon. I  ijuvn.  noon, Anil 
sunset  niuve  around 
the  earth  £ts  it  turn*. 

In  Jules  Verne*  fa- 
mous novel,  Tour  &i 

/At  U  nrW  iW  M  /Jtf-vj; 


■  al 


Vl'iiV  w.ilsSftmii  n« 

lt>  Tin*  tllock  r'urKSaiiK  ll^v-c  TidJ  rime  for  More  than  Vca.ru 

Mud?  liy  Hrio>  tip  X'kfc  in  J  tM  lur  I'IiaHcs  \  nf  hana.  it  wa^  mine  t>tn\ 

mrntal  than  urcurittc.  It  told  nnly  the  bcrnr  and  «n«  *ojnrtiroin  off  hour* 
a  ilay.    Thf*  »U|  timt  i  l.mL-  ilmva  irnm  sEu*  Palais  itc  Ju>titr.  fjrkv 


the  hern  her  £20.000 
that  he  umld  travel  around  Ihe  earth  in  t tt*t t 
Time.  He  thought  he  had  lost  ihe  lx*E  because 
hfl  did  tint  $ret  back  u>  Lundon  until  what  he 
l»elleved  was  the  day  offer  tru?  time  limit  «*L 
But  then  hb  servant  reminded  him  I  hut  hi 
ir-i.-.-iin?  r hi  P. tarn  ne  had  r,'n^-ed  rhe  inter 
national  d.ile  ILne,  and  In  ?o  dolus  had  gained 
a  day,  so  tluu  he  arrived  in  time  to  win  the 
after  idll 

That  international  dale  line,  established  In 
TSS4,  i?  an  imaginary  line  drawn  north  and 
&nulh  thmuirh  the  Pacific  Ocean,  I  AO*,  or 
halfway,  around  the  earth  from  the  Greenwith 
nwridinn.  Actually,  [t  deviates  here  and  there 
from  the  l&Oth  meridian  so  as  not  to  divide 
various  blind  jrr#>ups.  It  is  placed  there  su 
ns  not  to  inconvenience  anyone*  f°r  dwt  is 


the  place  where,  ajs  you  go  around  Ihe  earth, 
vou  change  hoi  only  from  one  hour  to  another 
but  from  one  day  to  another. 

Anyone  traveling  eastward  Mattes  thf  Pa- 
cifir  Thus  live?  today  over  again,  and  anyone 
ttuing  west  $)(3f6  tomorrow,  or,  in  oilier  words 
Roe*  from  today  to  day*aftcr-ron1fnTrn?r. 

You  can  best  see  why  the  intematir,iul  date 
line  b  neee«arj'  If  you  think  of  two  men 
starting  out  from  (Jrernvm'h  atul  I  raveling 
eajft  and  wept. 

Thi1  man  i^iini?  east,  to  kei»p  on  vtandard 
time,  must  set  his  w^ttch  ahead  one  hour  each 
time  he  poises  into  another  time  /one  until 
rem  he*  ihe  I  SOtli  nieridfaflg  where  the  linn- 
12  Ivurrs  biter  than  Ml  Grecttvieh. 

Therefore,  when  it  V  ?  p  m.  nn  Octolier  T 
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H©  SKee*  fl  Band  of  Flv-Ili  .y  iriM  Wutvli  Muinsprirta* 

tlkiiuy  is  iht  Klein  National  Wnti.li  Cnrti|i.iM>  V  new  nulmprinr  alloy,  mi  louyli 
Oiui  il  resirari  ihe  Afijc»n  of  powerful  aaib.  Immir^  'l  in  a  lO-pennit  saU.-tmnc 
•clutian  i<iT  tiKice  than  SCO  bourn,  these  dialfi«prraK*  ilumivl  iui  ripn  of  n»s< . 
Tlir  mm  hlnr  tuts  rJir  Li.iruJ  (tntciinc  m  boituruj  Uito  r».cw*l  Jnuimpruu;  tciail« 


anyone  Roins  cast 
across  the  international 
date  (ice  repeals  one 
clay.  If  vnu  crass  ihe 
Hue'  eastward  on  Satur- 
day, the  next  day  is  not 
Sunday;  3t  in  Sun  inlay 
auain.  Vou  have  to  live 
ihnniyh  n  not  her  Sauir- 
clay  Wore  you  art  In 
Sunday.    But  if  you're 

poins  westward^ 
you  rrrvfrs  the  lint*  on 
Saturday,  the  next  day 
is  nor  Sunday,  but 
Monday!  You  los*e 
Sunday  ftltugetlter*  I 
That  worried  one 
pious  lady  si  rmirh  thtir 
she  wrote  to  Ilk1  Naval 
(  H.^ct vat.. ry  about  it. 
1'JuiiiiinK  a  trip  across 
tfir  I'acifiCf  Roine  west- 
h  i  i  d,  she  found  that 
the  steamer  was  sched- 
uled in  miss  Ihe  date 
line  SO  &ft  In  mis*  Sun- 
day. Would  It  lie 
proper  far  her,  as  a 
Christian  wouum.  .she 
asked,  thus  to  lose  a 
Sunday  and  the  oppor- 
tunity logo  to  church? 

Lost — Eleven  !>uv« 

Losing  lime  has 
liolhrred  other  people* 
In  1752.  when  the 
present  calendar  was 
adopted  in  Knnlnnd,  1 1 
day-  Averi*  dropped  and 
the  dale  *ei  ahead  from 

September  3  to  Sep- 


:il  Greenwich,  it  will  lie  13  hours  bier,  or 
7  a.  m.  ibe  following  day,  October  16,  at  the 
180th  meridian. 

Meanwhile,  the  other  man,  traveling  west- 
ward, to  keep  hinudf  tin  standard  time  has 
In  set  his  "Watch  tan  k  an  hour  every  time  he 
passe*  through  another  time  wine.  When  he 
reaches  the  l£0ih  meridian  his  %valdi  mfl 
show  that  the  lime  is  12  hours  earlier  than 
at  lireenwich.  If  tt  is  7  p.  m.  ai  Greenwich 
October  15,  his  watch  will  say  lhat  it  fe  7  #u  m., 
October  15,  the  same  day.  The  two  nun, 
having  traveled  the  same  nfititance  but  in  oppo- 
site  directions,  find  they  disagree  by  one  day 
;ts  t*i  what  dav  it  is. 

• 

So,  la  keep  thing*  si  might  il  is  agreed  Lhat 


trmljcr  14.  Anyjy 
mobs  stoned  I  he  carriage  of  she  fYiine  Mini-it  r 
tt'hu  run!  announced  the  change,  shouting, 
"Give  m  back  our  e]evea  days! " 

Actually,  of  morsi',  nobody  lost  any  time. 
Kverylmdy  simply  lived  1 1  days  longer  hy  the 
new  calendar  Lhan  he  would  have  hy  the  old. 

Calendar  iambic  Eg  still  with  us.  It  all 
started  because  the  year  is  measured  by  ihe 
time  id  the  earth  s  rotation  around  the  stiti, 
and  the  month  by  rotation  of  Ihe  moon  around 
the  rarth.  Hie  earth  taken  ^o.v  4  days  logo 
uruitud  the  sua.  and  the  moon  goes  around  the 
earth  in  ZflJ-i  days. 

Votl  can  t  61  the  2<?J3  into  the  365^  and 
tome  out  even.  Vou  linve  to  add  a  day  or 
two  to  wmc  months  and  have  a  leap  vesir 


Split-sccnnd  Tinn:  Runs  TnJav's  World 


4J5 


wirh  on  e.\ini  day  in  ii 
every  so  often,  a>  ur  do 
bjf  hnvine  Felonry  29 
cwily  once  every  Jour 
years. 

Early  calendar 
makers  did  ;i  fob 

trying  In  match  up  the 
raonth*  willi  the  vrur, 

uniil  h\  Julius  Caesars 
Lime  the  calendar  was 
ruiuiifiE  two  ninths 

abend.   Fall  he^on  in 

tin-  MJrnmer,  arid  win- 
fiT  in  rhr  fall  Caestr 
fixrd  it  in  46  n.  c.  by 
I  end  hilling  lhai  year 
tmxjidi  to  brine  ihiims 

bilr.k  on  .schedule.  But 

he  m  1 5 r .i  1  c  u  I u  t  r (I 
slightly  rmd  by  158^ 
his  calendar  hail  joined 

10  days. 

I  hen  Pope  Gregory 
Xni  decretal  that Oc- 
tober 5  should  become 
Oi  li-lttr  1 5.  and  put  ns 
uii  a  schedule  thai  we 

still  I'nllow  todays 
though  England  and 
other  Protestant  couo- 
tXks  nf  Kurope  did  not 
adopt  it  until  almost 
two  cenliirii-i  later, 

Mam*  people  Mill  are 
not  satisfied  with  rhe 
calendar*  since  months 
vary  in  length  ;uid  holi- 
day* Himrllmt-  ull  on 
Sunday,  Before  Onn- 
«resc  today  ts  a  hill  for 
adoption  ..f  thr  World 
Calendar,  which  renr- 


mngi-*  th*?  1?  months 
Info  W|UaI  quartern  of 
91  flays  each.  The  Arm  month  tn  rath  quarter 
WWIW  luvc  SI  day*;  the  other  Iwo,  30. 

The  year  would  have.  jfi4  dars,  with  an 
'  J  day  it  n.«  i  rid  c  J  led  Yj  t r  i  i  . T  World 
Holiday";  'Leap-Vear  World  Holfdny  *  would 
follow  June  ,?0  every  fourth  year.  Each  tfetft 
and  each  quarter  would  stari  on  Sundae  and 
end  on  Saturday.  Fixed  holidays  would  fall 
ok  thr  same  <)ny  of  the  week  every  year. 

Already  approved  by  IS  nations,  the  World 
Calendar  Is  being  considered  by  Ihe  Uniled 
^fttjotU  and  the  D«r- American  Eiohurrm 
and  Sot  ial  Councils. 

Daylight  saving,  by  jelthip  clock*  ahead  in 
summer  to  Kive  city  dweller*  one  more  hour 


The  Siulnc  of  Liberty  Mi«!n  E  w  Thh  in  I  WrUt  Wuuht 

Mule  ol  lurHpawal  iiLwrir.  <lir  moid  trf  a  EwUfttc  tiaif  *ru|  iu  j«iweE  hf-artae 
b  inti  iiTTir-.  nrinat  arc.  The  Iwhuwr  suifl.  wtilrh  carrin  tin-  baluuv  wh«l  m.i 
thr  h,il«i*:  (or  hoiiH.oruC.  |>lv,o-  on  Jcwcb.  Shfiphtro  unl  rulite  *rs*  in  * 
wiilili  as  a  liuJI  nr  rulkr  taurine  4m  ta  an  iuiiimnliil*     Harder  limn  nbU) 
irittann  -,n.5  nuinLuu  in;ti!ani>  of  luttnin^  i|-jrr 


of  daylight  at  the  end  of  the  day,  lias  M  to 
•mrse  peculiar  situnllons, 

(Joirkv  of  DayJighi  San  {nt( 

It  resulted  in  iwu  sy-5te»n?  of  tinirlceeping 
on  opposite  sides  of  a  jstreel  in  Dehnar.  Drla- 
ware.  when'  the  Marylamb Delaware  State  line 
runs  down  Ihe  middle  of  State  Street,  On  ihe 
aide  in  Delaware,  which  us*d  da v light  time: 
In  the  *ummer  of  Wr..  it  Wa5  ri  it.  m..  wlirn 
on  (hr  other  side.  In  Maryland,  which  stuck 
to  standard  time,  it  was  10  a.  mJ 

One  woman  in  anothfr  town,  confused  fay 
daylight  liine,  started  faffing  her  bnbv  a  few 
ininules  latrr  after  norm  each  day.  with  the 
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|.ife-«»zcd  Figures  v-hh  Clubs  Sound  Huch  Qiuiner  Hour  in  London**  Fleer  Street 


The  I7lh-ccnlury  tfodt  and  in  wooden  tell  rra£*!>  wfw  removal  fMjrn  Si.  DutblaiiY-iEMhe-Wvit  t.liurrh 
Villi  i:  tl.i  limMins  w.t  turn  Juan  in  tben  restored  tv  thir  ocVr  thorcJi  over  100  ytmn  Ulrr  in  1015.  FljpJtn 

»rr  LahrtUity  Mrmffinl  at  Humk*  "laivjujw,*  and  G*K  »«tl  Mnftu*.    tSliLz  bombuiff*  tcfl  them  laiiSamuf;*!. 


Spiit-seconil  Time  Run*  Toduj's  Wurld 
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Uuuld  Ynu  Vat  These  Parts  Back  in  llic  Watch  and  SmI  Any  Ltli  Ow! 

TTtS«  «m<pi«T  Im»  100  pari*:  »urae  iiavr  m«rc  Four  jjriflri|ial  [inn*  ihnt  rnndr  llic  mnitern  -watch  poiande 
\n<\ai\c  iltr  muim|Kjn-  (Uipr  Cm  M  Wan  jiw!.  IHl  to  tmJil  in  bottom  row:  jr»d.  tair^riup  LAlUchcd  to  btfrlftnu 
wheeff,  ami  esrflnonrrii  (tinv  hwt  mul  iitothcri  wheel).   Tweron  nnfl  M-rvudrfm  *i*  wkhttuU-rV  limU. 
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i'ln  that  when  [he  charme-wcr  to  daybuht 
lime  was  mad*1  ihe  baby  would  still  he  eating 
at  noon,  daylight  lime  When  ihr  iJsamje 
tame  *he  found  that  l.hf  baby  wus  rating  nut 
at  12  but  it  2  p  m,!  She  should  have  started 
feeding  him  a  few  minute?  earlier  each  day. 

Hut  our  primitive  ancestors  never  worried 
about  daylight  saving,  to  say  nothing  of  min- 
utes ami  seconds.  How  limeMeflinH  and  time- 
pieces hav*  developed  thrauith  the  centuries 
is  a  fascinating  story* 

\  slake  driven  i 1 1 1- *  the  ground  1  a E  dl  the 
time  primitive  peupk*  needed  To  know.  Time 
was  measured  by  thr  shwknp  cum  by  the  Wake. 
Thus  the  5Uiirir.il  was  born. 

In  the  Hible.you  will  recall.  And  Tsaiah  the 
prophet  cried  unln  the  Lord:  and  he  brought 
tiit1  shadow!  ten  degrees  backward,  by  which 
it  had  gnnr  clown  in  the  diid  of  Aha/"  ill 
Kings  20:  II>. 

Shakespeare  refers  to  a  pocket  sundial,  the 
Rrral -grandparenT  of  the  modern  Wiilch,  in 
.1*  Vtm  Ukr.  ft,  when  Jacques  ays,  "He  drew 
a  ft bi|  from  bU  poke  " 

Herodotus  us  the  sundial  came  from 

Knbybnia.  Used  in  the  valley?  of  the  Tigris 
and  Euphrates  as  early  as  2,000  n,  c.»  knowl- 
edge of  it  spread  to  aJI  parts  of  the  world,  to 
India,  <  hiim,  Knvjit,  :ind  Palestine,  and  even- 
tually Ur  lirinr  and  K-omc. 

The  fln-ek*  IIulI  :i  doc  oir  l^iiaJ  Si*:ecl»e* 

The  undent  ('.reeks  to  lime  the  speeches  of 
their  orators,  used  Ihr  waiter  clock,  which 
I  old  time  by  ihe  interval  il  took  r«r  water  to 
drop  from  one  rece|tfacle  into  another.  They 
had  .1  Word  for  it.  tltfsydni<  from  the  Greek 
words,  f<*  jffu/  and  wafer.  It  was  also  pmb- 
ably  known  to  the  Egyptians. 

An  improvement  on  the  Hundml  because  i( 
tnld  time  on  rainy  days,  the  clepsydra  intru- 

duced  a  mw  mncrptlcfti  of  lime.  Unlike  the 
sundial,  wtnVii  t-oVI  wfrt?n,  the  clepsydra  marked 

Pliny  the  Elder  says  hi  his  :\ utuwih  Ifir- 
tm-w  that  the  clepsydra  was  Introduced  into 

Rome  in  159  h.c    The  dmplttl  fttnri  of 

i  Jt't-syilra,  and  perhaps  the  eiirlte>t,  umsL»ted 
of  a  vessel  of  water  with  small  hole  in  the 
hoitnm.  Killed  up  In  a  certain  murk,  the 
watrr  fci  nped  out  it  the  hole  iu  approximately 
trie  same  interval.*  of  lime. 

Ketcrrine  to  a  tiresome  speaker  whi>  re- 
peatedly mofctrneri  hi?  lhro.il  from  a  cup  of 

water  durim.  his  lengthy  speech.  Martial,  the 
Latin  poet,  5U|2golcd  sardonically  that  it 
wouM  be  an  equal  relief  to  him  and  to  his 

audience  if  the  speaker  were  to  drink  from 
the  clepsydra  in  Mend, 

Xcxt,  the  inventive  mind  of  man  produced 


the  noun-lass,  or  sandetoss.  which  would  not 
tpg&Xt,  would  not  spill  over,  and  did  not  need 
refilling. 

From  1he  loth  century  mi,  Ihe  houtulas> 
was  frequently  used  in  rhurrhe<  to  limil  the 
length  of  MTtitons.    Many  ;i  'inn  whim  hi* 

ho4ir  tof  run  out.  the  prencheT  tinned  the 
gtoss  over! 

tltjur  and  half-hour  «!jsscs  were  in  iwe  in 
Ihe  Kritish  Navy  as  bti*  as  \$$&t  And 
until  reiemfy  the  Hrili<h  Iloiiw  of  t'umrnom 
use,d  a  two-minute  ulas  in  the  preliminary  lu 
a  "diviMon."  which  is  a  method  of  volirn*. 

I'ioirs  KiriB  Alfred  of  England,  Mx*kitiK  tn 
divide  hw  day  into  equal  pnrt»  For  prayer, 
work,  and  rest,  told  lime  with  *is  cnrxiles, 
each  12  inches  lonp.  which  humecl  at  the  rale 
of  20  minute?,  an  inch.  Om*  L.mdle  lasted 
four  hours;  ssx^  24  hour*. 

Kinding  tliat  the  kindles'  burnfmr  time 
varied  it  there  wus  n  drnJt  in  the  nHtni. 
he  hail  eusi^  for  them  marfe  of  horti,  scraped 
thbk  In  e.nrly  Fri^lkh  this  ijh'  whj.  inllifl  a 
hint  horn"  and  from  It  v,v  uei  our  wirrrl 
"Linlern," 

On  rhe  Palais  dr  Justice  in  Pari*-  is  i  -  |..rk 
made  in  \M*4  for  Charles  X  of  France  (paue 
4f3J.  Like  must  parly  clucks,  it  hn/J  only 
one  hand,  the  hoar  hand.  \jhI  -nmeiiine*  it 
was  off  by  a?  much  as  two  hours? 

Had  ynu  livctl  In  the  Middle  A«c*.  e^pecially 
if  near  a  monastery,  you  would  have  lold  thr 
lime  from  monastery  tiells.  Monks  were  the 
i innkeepers  then,  just  as  priest* were  in  Baby* 
liana,  and  since  time- tell inic  was  ini|w>rtiuil  to 
I  hemf  many 'worked  to  make  iHiter  rimenieces. 

The  bell  w:e-  nn  important  part  nf  these 
early  timekeej:«Ts.  The  word  Lhck"  really 
$%aXfM  liell,  and  comes  fri^m  the  MMdle 
Kiitflitfi  f/oi,  the  Middle  Hutch  ritukr,  the 
Old  French  d&Cftt,  the  (irrman  gitrrkr.  the 
Mi-dun-nl  Latin  iltintr.  :uu|  the  nid  KncM^h 

riucgr. 

't  he  First   true  <  Ilock« 

The  first  true  clocks,  in  the  mod  fin  m*m^\ 
of  which  we  have  accurate  record*  :ip|H';iml 
In  she  14th  COCktttry.  Earlier  ones  had  neither 
hands  cmr  fate  and  told  lime  merely  by  strik- 
ing rhr  hour,  lirUs  were  struck  by  hammer^ 
held  hi  the  hands  of  Ihtle  FiKwres  t>i  men  and 
*imrt,  calleil  *'j«cJss»n  -Ihc-clock." 

AlMUjt  1335  an  Ef^pU]  monk  const ruitrd 
the  first  clixk.  that  apprcmched  a  wci^ht-drivm 
clock,  as  we  think  of  it.  Ec]uippo<f  with  new 
works,  K  i*  still  in  ail  old  chapel  at  Wells 
i  .ithwlr.il,  England. 

Peter  Henlein,  or  Hele,  a  locksmith  of  Nurn 
bcrH,  Germany,  invenletl  the  mainspring  about 
150-L    Tn  the  Mover  Flefcher  collrcliuu  of 
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Bears  Vfurcli,  a  Cock  Own,  onJ  Bell*  Rmtf  lo  Tell  Hours  on  Bern's  IrttWimJury  Clock 

*"ali*rliifll  ZritRlr*k:,'rih"™  <dock  itgmt)  in  the  Swiss  capilal  T*th  time.  Heart  anrf  perform  at  right 
01  nwall  dial  ttJwi-c  gatfij  that  «how»d«  and  month.  "Jacki"  (meclwiCAl  fljeanal  strike  haun  on  brlU  In  cupula. 
Atap  ti*  ZaJirmser  fount  jm  an  armnn  .J  bCttX  carries  a  buuwr  wilh  tJ»  ton!  of  «rrn*  of  forms  Mundm. 
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Tiny  Clock  Parts,  Minified,  Arc  (aicL-kod  for  Flimv 

t'tarnl  In  a  (prujrdnr  thc>  air  rnlnignt  lu  trn  mini*  aiuul  uu  (nr  ioj*  ,'Ui  .n 
fit  the  Thonwi  Otoek  Curnpaiiv,  TJjoauuton,  Oi nn^L'iu-ii t  (jra«e  4J£). 

Hun  or  «lbcr  ira^wi tn.lioru  wuulcj  ^iininr  *»  t'luikiu*  un  Ihc  screen-  Krnin  lult 
(■  rMtfn  th*  |mru  arr'  ncape  whwl,  lew.  balance  wlucl  wirti  hotrtprinir  roJJrtt 
wohin  fi  ii ml  balance-  tjridijc  iiclow.  in  riphl  of  tho  in*pccturt  twwien.  air 
Ihc  actUjil  tltuJi  (url«. 


wait  hrs  in  Memorial  Halt,  I'hjladclphia.  is 
the  tl'ick-wniih  believed  to  have  l»een  made 
I  iy  Peter  Heidein  and  In  lie  I  lu?  oldest  portable 
dock-watch  in  existence  (paje  424). 

ThiH  wa*  Hit-  rir.sl  altrmpt  to  gel  the  works 
of  a  clink  ilnwn  to  j  portable  slxe.  AIitilk(  ttS 

as  a  "Baby  Ben.'  ihi*  clock-watch  wriuh* 
aliout  half  a  pound-  It*  drtrm-Phajwd  case  is 
2)ix  inches  in  diamrirr  and  one  inch  thick. 

The  early  i  link-watch  of  1 5C)0  developed 
into  ihn  pocket  watch  in  ahnut  one  century. 
At  lir-t  jt  became  smaller  with  rounded  edues. 
thru  elongated  or  oval-shaped,  known  iw  the 
"Numhciii  n2«.    then  ornate  awl  of  many 


sha|*s.  Many  wen*  in 
the  form  of  books,  atd- 
mals>  fruit,  slant,  flow- 
ers, bisect  crosses, 
cockleshells,  skull*. 

anil  riarf]ock5. 

Kcmember,  in  IMck- 
en>  s  Dt/mhvy  <rtiil  Stw, 
the  'at curate  lime  of 
Cap'n  Cut  lie's  watch? 
On  presently  his  litje 
silver  watch  in  Wallor. 
he  sod,     Put   it  buck 

half  no  hour  every 
monun«,  and  about  an- 
other quarter  Urttard 
the  aflernnop.  and  Cl  V 
a  watch  Ihafll  do  vou 
cmlii:' 

Jewel*.  Muir*pvi<ifcs, 
end  UaluiiLc  YVheuU 

(Jueen  Klixabeth 
tnj3  her  cnun  selected 
walch<s  to  match  their 
various  costume*. 
Striving  to  make  up 
for  a  lack  of  precision, 
watdimakr>r*  of  that 
period  t  roated  lavishly 
ornamental  watches. 
Wi.rn  on  a  clutfn  or 
f  ibhi^ji  an  uiol  l  hi- 
neckt  they  were  largely 
for  display  Work.* 
and  dial  were  protected 
wi  I hia  cases  o !  te* 
|M*usst'  chased  «oM.  sil- 
ver, and  brass,  tortoise 
shell,  shagreen,  and 
painted  enameL 

About    (675  thr 
"father  ai  EnglWk 

Watchmaking.11 
Thomas  Tntrrpion,  per- 
fected the  balance  or 
hairsprirm.  whhh  improved  the  accuracy  of 
watehe*  si  much  that  within  five  yeah?  ihoy 
were  on  t]M)  market  with  nuntite  hands. 
'J'hirt}"  years  laJer,  Nicliolns  Fucto,  Swks 
wntchnuiker.  pu tented  the  use  of  jewel*  for 
bearing  in  watrhe*^  reducing  friclwin  and  in- 
I  r easing  regularity  (pages  415, 

An  nutstandinp  impnivemr'nt  in  ihe  arcu- 
racy  of  the  watch,  the  j  »»m|N'nsater]  UaJunre 
whr*].  still  an  ttSruti.il  part  today,  w;ls  mn- 
trihitted  in  the  early  !  7tXl  s  hv  GeorKe  Gra- 
luin.  another  Ksislish  waU:bmaker. 

Ninety  years,  alter  UimpioiTs  perfect  inn  i  *T 
\hc  t»atr>pfiriu.  Thomas  kludge,  a  Third  E£ng- 
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Ifab  watchmaker,  hv 
vejiud  ihe  dtM  ached 

IrVtff  fest'aprmcnl.aiype 

of  controlling  mecha- 
nism n|  a  walcll,  which 
in  improved  form  is 
u.iljy  the  e'-v,ir..  in.  ir 

nf  i  hr  mil  Jorily  of 
watcher*. 

About  the  time  Sir 
Walter  Raleigh  ranked 
hijsh  in  Queen  Kltta- 
heth'a  faenr.  ;i  youth  oi 
I  7  stood  oik'  <lav  in  llic 
Cathedral  tff  Pfek* 
watching  the  winging 

to  and  fro  of  a  lamp 

suspended  by  a  lung 
i  ha  in. 

By  checking  aoalr^t 
his  pulse  rule.  Ihfe  Inct 

llnlMnl.   si  i   the  story 

imc-,  ilwi  tin  mutter 
how  wide  the  arc,  the 
swing  wasacciwtplLsued 
in  exactly  the  *ame 

Tim*.  Thus.  Gftlljeo 
discovered  the  prtrw 

ciple  of  the  pendulum. 

Not  until  1657  did 
rhristiaan  Huygens,  a 

Dutch  scientist,  Intro- 
duce The  [lendulum  into 
i  bet  mechantsrn.  That 
Improved  the  accuracy 
i  if  cktcks  so  much  that 
the  minute  hand  be- 
came the  rule  rather 
than  the  exrcpticitu 

NYnidhe*  wit*:  not 
ususiHv  carried  in  Ihe 
pocket  for  more  than  a 
century  after  the  mam- 
sprinft  was  invented. 
Larger  one*  were  kept 

on  tables  and  .smaller  ones  held  hv  a  chain 
around  the  neck  or  suspended  from  a  chate- 
lairir.  an  ornamental  claAp,  at  the  waist. 

Chronometer*  Helped  lixphire  die  WiuU 

V*  rhxkniaklins  Impnrvrd,  leading  tavern- 

ments  of  Europe  offered  rewards  fur  a  chro- 
nometer sufficiently  accurate  tn  determinr 

longitude  at  sea.  In  England,  Parliament  in 
1714  offered  SI 00,000  for  a  t  imekeeper  which, 
throughout  ;i  voj  a»e  In  the  West  I m lies,  would 
tjvfc  Innidlufto  within  30  miles.  This  rneiint 
it  must  keep  time  accurately  within  a  minute 
a  nifinih,  or  mn  seconds  a  day* 

John  Harrison,  English  cloekroaker,  w«i  the 


When  Will  Tins  Hank  Viiuli  Open?    It's  a  (JucMiun  of  Time! 

TT  ili*  Kiolm-**  »luy  etui*  n\  *  -ic  p  w  .  h*       t*i«?  eJn*Jt«  lo  a\wn  ilie  nuwJvi* 
*tutt  idufiri  in.  IK  hnure.  ul  &:30  thr  next  moraine    Tbcfc  lour  clitcta*  At  Hipp 
NitJvruI  H:i»k,  VWhjnfflon,  li.  C  .  «n  |xr       to  fur  ab*qil  94  *?  hvun.  At 
rmU  the  cluck*  are  *l  at  J  p.  m.  Friday  to  upen  the  tiljc  dcpuailury  in  , 


WCK. 
lit;iir», 


at  *-'(*0  Monday  in'miicui 


prize  wich  life  marine  chronometer  of  I7uL 
lis  accuracy  enabled  man  to  nnvi^ire  l  ruckles* 
waters  with  certainty  of  position  anil  encour- 
aged sailors  to  explore  Lhe  feas  all  over  ihe 
earth  (page  428 V 

(lift-kniakine,  in  Amrrii  ii  dewtojttd  ht  n  new 
way.  In  Europe,  clockmakers  evolved  from 
priests  and  astronomers,  hloeksmilbs,  lock- 
s-mitiis,  and  jewrlers,  hut  early  American  clock- 
matters  were  carpenters;  hence  the  works  of 
many  early  American  clocks  were  of  wood, 
fashioned  with  hand  tools. 

Most  of  the  early  clocks  made  in  America 
were  urandfaiher  clocks.  After  lhe  Revolu- 
tion, demand  for  cheap  doLks  rrew.  and  before 


I  k-rc  ^  i.u  Can  Clictk  Tim*:  All  oxer  (he.  World,  and  the  Lneul  Whither  Weill 


In  tfea  lulil*  yf  the  DiJiy  News  timeline;.  Nwr  Vurk  City,  the  krj#  iJwrk  (rlcM)  aim  New  V«rk  »Unct- 
urd  lime,  wiullpr  «miu  iiww  comimTably  uux  ia  lb  of  the  J4  time  rows  of  thr  tvwkl.  The  cloclo  are 
connected  |gy  dimi  wire  lo  ft'cxtern  Union,  which  cnvdQ  their  ■«ur*ey  asairK  taut  Hgmds  iium  !hc  li.  S. 

Nul'fU  OfawrVAlor)-,  Wa-hirtwUin,  t».  C    \V  cither  paucc*,  lift. 


Unn  r|Hl4lm  r>il«n|ii(|  iJ  W.|.  far* 

Till*  Earlicsi  Kmmn  Cliwk^viitcfa  Wus  Fsidiiiwd  »f  fr«>n  1>>   Hand  ipaiic  420) 
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IROO  cheaper  rather  thon  better  docks  wore 
prevalent, 

Tl  Wiis  < n-sitimary  In  buy  ihe  work*  from  a 
dockuuiker  and  to  have  a  local  cabinetmaker 
iiutkc  the  iase.  SWllCiliaet  Ihe  works  were 
hunjf  cm  the  wall  without  ;i  case.  These  dust 
collectors  were  known  a&  i£MgHm-the-wjiir 
ducks. 

,  An  OttljStautaiiv  C/iimitttinil  docknukf  r.  EH 
Terty,  pioneered  in  11511%  nutrfiint>rv  fur  quan- 
tity pniducilim  of  dock*  arid  established  the 
u?r  of  interrhaneeahle  parts  In  clock  m:tnii- 
fn'turinj?.*  Terry  obtained  one  of  the  first 
-luck  p*taite  ever  foiled  in  the  United 
Mates  with  his  miff  famous  "'pEHur  and  scroll** 
-.hell  rlrjc  k.  a  radical  departure  from  the  lohjs- 
cific  clock. 

Often  Terry  traveled  tin  horseback,  carrying 
i  -  many  ,  |-vks  a_-  he  i  ciilil.  When  the  went  her 
looked  lireatcninrc,  the  siury  trues,  be  would 
leave  a  clock  at  a  fanner's  bouse  with  iho 
understanding  that  he'd  return  for  Et  in  u  lew 
chiys.  Often,  when  he  came  back,  the  farmer 
had  grown  so  accustomed  to  the  clock  that  he 
didn't  want  to  pari  with  h\  and  a  sale  was 
made* 

In  partnership  with  Sei.lt  Thomas  and  Silas 
FfonJIey.  Terry  cnnlrmh'd  to  make  4,000 
clocks.  Friends  and  neighbors  alike  shook 
their  hearts  and  warned  him  solemnly,  ''You 
are  l*\**np  your  mind,  EJi.  The  first  1  hi  rig  ymj 
know,  i he  country  will  lie  so  fuir  nf  ilnck? 
thai  three  will  be  no  market  For  them."  But 
Tern,-  com  pit- ltd  ihe  order  within  Three  yean* 
Serb  Thomas,  Terry's  on-ilmr  partner, 
bought  hirn  out  in  I&I3  rmil  begun  business 
at  Mym.mdi  HiiUow  {now  Thrimaston>.  CW 
jjjrtfetti  Here  rn  1853  he  formed  the  St-th 
I'Jloum*  Clock  Cnmpany,  still  iiuo-taiuling  in 
the  clock-nusking  field  (|uute  4221. 

TW  Worlds  fSi&im  rftwk 

targe*  click  in  the  world,  erected  river  the 
work*  of  the  O.ilxale-PaLiifjIive-FW  Corn* 
pauy.  In  Jersey  C"ityr  New  JerseV.  was  mnrle 
the  Seth  thrrmus  people  in  11*27.  The 


b 
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riial,  (iliiinly  rfeible  for  milt*  in  New 
V«*  Iiar»r..r,  is  50  fcrt  in  diameter.  Tlie 
mi  mite  hand  is  2V/\  feet  ton*  and  weighs 
2,200  pounds.  The  tip  nf  the  hand  travels 
M  in.  lii's  a  miniHv,  or  500  times  the  distance 
U'lwren  two  minute  marks  on  an  ordinary 
waidt  <page  410). 

Two  other  Connecticut  sons,  .Joseph  Ives 
and  Chaunrey  Jerome,  pioneered  in  the  pro- 
duction of  railed -brass  ctock*.  which  lowered 
trie  cost  and  accelerated  manufacture.  Jerome 

•St*  "CtrtmrrnViit,  IWmt  nf  lurcauict bv  Lni 
™  W"'2h  Natiu.vu  C.MHXuuul  M,u Mivr  Sfbtem- 


Gu  On  A  fin  in — All  over  Rifl  Men 


Lumluri'i  tnmuus  WcilniltWrr  Clock  ijikc«  it*  rume 
from  the  M5£*to9  hour  hell,  whose  ioriarriu»  viifcv 
if  hroiMjuwl  VMh  Stvf  Yrart  Fat  Wiu«n  WKa  Iwrnli- 
Ine*  shattered  unc  or  tlie  flock's  four  gliwu  facM, 
Urn's  hcjirt  riiifn't  sfcip  a  U«ai:  tuier.  a  wnrtnuinV 
lumm».-r,  *vrlcrd  in  the  work*.  Mopped  It>  tick.  ft»rh 
h  2J  lect  in  dUcuiMi  j-. 


The  National  (u'ogniphlc  Magazine 
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"The  World**  \Tiwi  Accuruic  1'ublfc  <-lock"  Keep*  Time  f«ir  Lnwcr  Hroadvvuy 

\  Xrw  Vnfk  CUy  tMilkrm.oi  fln»U  hi%  wnls-h  viilh  It*  flock  Ui  the  window  «f  Ih*  Amei -h-an  Tririinuiw 
am!  Trkgrnpti  Biiilriin$,  iff  Hmndwpy.  Secret  of  it*  iirt-iintry  i*  11k  itearty  rlrtfricnl  currnnt  controlled  by 
ijiiiirU^tir*tiiJ  bwflftEon  at  Jk-  Bell  Telephone  Ltibwaltrria*  Synthiohifnl  evcr>  t?  kvuwJi  *>tli  Ihr  Time 
Huiriui  citf  trie  Xe»'  V«*»*  TVIt'phwk1  C»rHiiAH>  L«-i|  OniiiiwW  eiirrv  <U>  atfainsi  imn'  %IynaU  front 

thi  I  S  Xuvivl  Okvrv.LSmy  al  Washtrutou  tunc  nnrr  varies  nrosc  ihiiii  a  livcnficlb  ot  a  Ki^ai  foitht 
*mulk-r  docks  in  iHc  window  <dwr  ahuwibj  ufe«  u>u-  In  dwM  citSr*. 


invented  ihc  «>ne-day  lirais  dock  whkh  drove 
out  the  old  wfMid  docks. 

Jerome  jetil  a  owiaignraetit  of  bra**  clocks 
lo  Knyland.  His  invoke  was*  so  low  thai  cus- 
tom* authorities  the  lot,  rh&tgiii|j  him 
with  tuwiervnl  nation.  The  penalty,  under  the 
revenue  bius  of  England,  was  contention  of 
the  shipment  :uid  payment  of  the  invoice  plus 
10  percent ,  Jerome  vhipped  another  lul  nf 
ilocks.  and  nuiiin  ihr  F.iiLtlLMi  paid  the  Invoke 
plus  10  percent. 

Jernme  xrrii  dell^hti-d  |o  find  such  an  easy 
cash  customer,  willing  lo  pay  10  percenL  over 
thi*  Invoice  and  not  charge  o  cainmfs^or  f«n 
the  *,ilr.  He  pent  n  whole  shtphttd  or  dork*. 
Hut  cut-lorn*  airthuritusawctkc  lu  the  fuel  that 
the  Kngti&h  ttovemment  was  losing  money  and 
they  passed  the  -.hipmmL. 

Pioneers  in  the  es(ahli?hnwnl  of  the  first 
wali-h  (art  my  wire  two  \lA5-achU5*tti  boys, 


Aaron  Lulkin  Denntson.  ami  Edward  Howard, 
u*ho  conceived  the  idea  of  making  watches  by 
automatic  machinery  and  on  the  plan  of  irler- 
uliamjenble  parish,  as  Eli  Terry  haif  done  with 
clock*  (page  425). 

Their  factory.  Int.-:  known  as  the  Watt  ham 
Watch  Company,  wa*  the  first  in  ihe  world  in 
which  all  parts  of  a  watch  were  made  by 
machinery  irinler  the  yjuni?  MHtf.  It's  MK$C0S 
rr^ilut  ionized  the  method*  of  watchmaking 
Rot  only  in  America  but  also,  to  a  less  degree, 
In  all  [arts  of  the  world. 

Thi*  iiann-  id  the  company  passed  into  litera- 
ture when  ICmiT^nri,  lir-u-rilimw  a  surrrss-iul 
type  of  man.  said,  "He  h  put  together  like  a 
Walt  ham  watch." 

Touring  a.  watch  factory  such  as  those  of 

t lie  Hamilton  or  Ktein  Watch  Oniipauiis,  one 

mjtiH  what  Christopher  Morley  nieunt  when 
he  said,  "I  defy  anyone  to  go  through  a  watch 


Split-scComl  Time  Runs  Today's.  World  4*7 


Ileru  Fuur  Genvrutiuim  nf  Oikefcvvisc  JtiiMn.  Have  Kepi  Up  wilh  the  Times 

CWU  from  nil  part*  vi  ihc  WDfM  havr  iunad  their  way  Etv  Ibr  shop  od  New  York  Ciiy>  water  front, 
ftatnr  aisr  lr>r  rqulr.  Thr  Jvnwiis'  ojllcctkin  icfls  Ihc  binnrv  of  dnvkr*idtse  lr»m  cumLerartBe  twu-ccfltury- 
olil  wooden  rt*>rki  1i>  w»ter-tfiin  modern  uatrhet  Hut  »rUil  wconiU. 

Expansion  and  contraction  of  the  hairspring 
rauscil  by  heat  of  summer  and  cold  of  winter 
I-  ini'U.-Limi  down  i<>  millionth*  of  an  inch  \\k 
another  instrument  used  in  watch  factories. 

TcOkpcruUire  Chunftcs  Affect  Wntchuv 

Though  all  good  wulrhes  are  levied  in  &tx 
portions,  face  upP  face  down,  and  with  the 
"J? "  up,  down,  anil  turned  halfway  la  I  In* 
Iff!  and  rinhl.  rh:m>?^  of  position  do  nuujEfl 
wnlrhes  vary.  For  thai  reason,  wtbt  watches 
usually  are  the  Iras!  accurate. 

('hanger  in  temperature  and  atmospheric 
pressure  will  cause  a  watch  to  vary  as  much 
as  wpji  or  eight  >tcojKls  a  day.  last  or  slow. 

You  speak  of  ,-i  17-  «>r  a  3  [-jewel  watch,  but 
do  you  know  why  ]fiw#Is  are  iwcd  in  a  watch? 

They  tk-ar  the  Mime  relation  Co  a  watch  as 
a  ball  or  miter  bearing  doe*  to  an  automobile. 
Sapphire*  and  rubies  are  bttViilgi  far  the  re- 
volving pivots  in  your  watch  l)Ccau.se  they  are 
ninth  harder  than  metal.    The  use  nf  jewel* 


factory  and  not  pet  a  Mule  bit  itdtHed."' 
Look  at  >ome  of  these  fact*  and  future*; 
The  hairspring  of  a  lady's  wrist  wntrh  h 
than    1   1  the  diameter  of  an  average 

human  hair  (paw 

Thr  standard  unit  of  measure  in  a  watch 
i-  I  10,000  of  an  inch.  This  mean*  that  each 
one  of  the  100  or  more  parts  when  tented  must 
mr'fl  \W  accuracy. 

Some  watch  «car  teeth  are  no  wider  than  a 
human,  hair*  The  pallet  arbor.  ■  >r  *haft,  u  part 
Of  the  escapemeul,  b  so  small  ymi  could  put 
4,000  of  ihern  on  a  dime.  One  watch  screw  is 
IS  '1000  of  an  inch  lomi  ;uid  the  same  in  width. 
YoU  could  put  20,000  of  thrm  m  a  thimble 
The  larjseM  screw  u*ed  in  one  well-known  type 
of  watch  b  only  55  1000  of  an  inch  Ihick- 

To  wrEfth  the  liny  screws  put  in  the  rdtic* 
of  a  watch  hahmre  wheel  to  poise  its  weight, 
a  waif  L*  used  that  ts  so  sensitive  it  will 
record  the  weight  of  a  pencil  mark  on  a  pfce.e 
of  paper. 
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reduces  friction  and  nKiintairt*.  Ihc  regularity 

td  the  running  nf  th*  watch, 

I'inu'n^  ill  wal  rites  uvj  in  \w  Uniitt'd  |n 

chn;kiii«  llir  fa.?ir<i-m<mn)c  hamt  on  thr  rfiaf. 

With  the  JTamflttiB  Walch  Company*  "units 
Hiicrnsniiii'."  thr  balance  wheel  uf  the  walih 

is  dbflerwd. 

\i  .n  r-uratr  ?plh>»c*ind  Intervals-  a  revolv- 
inu  rrrtcitur  flashes  a  Kirhl  mi  the  ivntihV 
balance  wheel,  anil  if  it>  ?|mri  is  the  same 
as  the  reflector's  thr  arm  Inoks  *Mi  lomiry 

An  bmftrtatit  mem  drvelupnieni  in  unteh* 
mnking  is  u  nrw  metal  alloy  ftir  watch  main- 
.-qjrlna1  an  onltfniwih  of  research  by  Fkin 
Xatinnal  Watch  Company  seitrntteti  (panf?- 
40J,  4|4). 

Halt  ol  all  watch-movement  rvruur*  are 
Jraceable  to  maiitspriuq  trouble,  il  U  esti- 
mated.   The  mahttpimit  nmy  break  because 


with  it  a  hit  uf  her  face  nr  <lu>1  tnj{  fviwrier. 
which  can  eau«  trouble.  Ukewi*e,  the  alcohol 
lames  from  milady'*  prrfumr  or  injfel  wnlrr 
can  Ite  f.fruwn  inside  in  the  .same  way.  ihinnijiR 
I  he  nif  and  causing  il  to  spread  away  from 
I  mint*  requiring  Iul»ri»  ahnti. 

Up  to  the  outbreak  of  World  War  II,  Ru- 
hipe  was  the  main  source  of  supply  nl  rhm- 
MmeWrlS  used  urt  .thfps.  Whin  ihr  (itrmaru 
invaded  Franre  tlw  Mwinc  was  cut  off,  just 
when  the  reading  EUVks  of  llritain  arid  the 
Cmled  States  needed  ureal  number*  uf  chn> 
nomcleo  (patfe  40fl). 

Haraikun  Watch  enidneerjf  undnrtiMtls  to 
make  chronometers  by  muss  firoduclion,  some- 
thing nCTOT  done  tafore,  since  Ciili  ninces  uf 
thnmomeier  parts  are  as  fin*  as  I  *  100,000  of 
an  inch.  Two  years  biter,  Hamilton  wa> 
duclng  nw»re  chrarinmelers  in  a  month  i-Fr.'j 


